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fally revifed, and much improved, as will appear by 
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Omnia quacungue d primeva rerum natura conflirutta ſan, = 
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RIGHT HONOURABLE 


TI HOMAS 


Earl of Arundel and Surrey, 
Earl Marſhal of 


ENGLAND, &c. 


Right Honourable, 
FEEREDztS He good affetiion you bear to 
a; Ke all kind of learning, and 
S— $5 = 77 particular to the Mathe- 
maticks. makes me adven- 
ture topreſent your Lord- 

ſhip with this TraGiate of Aruhmetick, be... 


Aa 
and ley 
A}, 4 Ack 
"M-i cauſe 


"The Epiſtle Nedicacery, 
cauſe that Art, compared with other Ma- 


thematical Sciences , is as the Primum 
Mobile, in reſpef of the other inferiour 
Orbs : For. as the Ests uſed in times paſl 
to ſay of Venus, Sine Cerere & Baccho 
friget Venus, ſo may 1 alſo confidently aver 
of them , without Arithmetick they are' 
poor,and without motion. Preſuming there- 
+ fore that your Lordſhip, loving the Art, can- | 
not diſaffef the Artiſt, nor his intention to 
do good in that kind,T am bold to ſhehter this 
Treatiſe" under your ' Lordſhips proteflion , 
humbly intreating Tour gratious acceptation, 
and earneſtly deſiring for everto remain, 


Your Honours, in all 
"4 60 25 ſervice affeRionately 


© devored, 


A ha WINGATE, 


JOHN K ERSET. 


2D, Bout the year 1629, our learn- 
721 ed  Countreyman Edmund 
Wingate Eſquire, publiſh'd a 
—« "Treatile of Arithmetick: divi- 
# ded into two books, the one 
;"R intituled Natural  Arithme- 
tick, the other Artificial Arithmetick; and 
in regard his principal defignin that Treatiſe, |, 
A 3 was 


The” Preface, 


was to remove the difficulties which ordina- 
rily ariſe in the practice of Common Arith- 
metick , by the help of artificia), or borrow- 
ed numbers, called Logarithwes; ( whoſe 
proper work 1s to perform Multiplication by 
Addition ; Diviſſon by Subtratian, &c. ) 
he did then in his ſaid firſt book omit divers: 
pteces of Common or Prattical Arithmetick , 
which for the perfe& and univerſal under- 
ſtanding thereot, were neceſlary to have 
been inſerted. But after the firſt impreſſion 
of both thoſe books was ſpent, our ſaid Au- 
thor being importuned to take care of the ſ-- 
cond Edition, he promiſed his afliſtance 
therein, yet his other neceſſary employments 
not permitting him to purſue his ſaid purpoſe, 
he was pleaſed to impart his thoughts con- 
cerning the ſame unto me, together with his 
Tcquelt , that I would peruſe the ſaid firſt 
Book, and ſupply it with ſuch pieces of Pra- 
Gical Arithmetick , which for the reafons a- 
foretaid were wanting in the firſt Edition. 


In purſuance of which requeſt, IT have 
contributed my Talent towards perfecting 
this Traftate, upon our Authors foundation, 
partly in hislife time to his good liking , and 
partly fince his deceale, in ſeveral Editions 

| | COIN- 


: 


The Preface, 


committed to my care to be prepared for the 
Preſs, wherein I have uſed my beſt endea- 
vours, aſwell to preſerve this Book as a Mo- 
nument of our ſaid Authors worth, as alſo 
to make it a compleat Store-houſe of Common 
Arithmetick, from whence the ingenious 
may be furniſh'd with the excellencies of that 
Art , inreference both to common affairs, as 
alſo to the practical parts of the Mathema« 
ticks. And in order to thoſe ends I have 
made theſe following -alterations and additt- 
ons, namely 


Firſt, for the eaſe and benefit of ſuch 
Learners, who deſire only fo much kill in 
Arithmetick, as is uſeful in Accompts, 
Trade, and ſuch like ordinary employ- 
ments; the dofrine of whole Numbers, 
( which in the firft Edition was intermingled 
with Definitions and Rules concerning bro- 
ken Numburs, cemmonly called Fractions) 
. 1s now entirely handled apart; and to the 
end the full knowledge of Praftical Arithme- 
tick in whole Numbers might more clearly 
appear, I have explained divers of the old 
rules in the firſt. ive Chapters, and framed 
anew, the Rules of Civifhor, RedyJion, and 
the Golden Kule1n the fixth, ſeventh, eighth, 

A 4 and 


' W—. A nf 2 445 p/ I 4 g « "Y "P ® %, © y | 
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and ninth Chapters; ſo that'now Arithme- 
tick in whole Numbers is plainly -and fully 
handled- before any entrance' be made* into” 
the craggy paths 'of Fraftions,: at: the' fipht 
whereof ſome Learners are ſo diſcouraged, 
that they make'a ſtand, 'and cry out, ox 
Plus mitra, there's no progrels further. 


Secondly, to aſſiſt ſuch young Students as 
defire to lay a good foundation for the attain- 
ing of a general knowledge in the Mathema- 
ticks, T have ina familiar method delivered 
the entire Doctrine of Fractions, both Vaul- 
gar and Decimal, which was omitted in the 
firſt Edition; and have alſo*newly framed 
the Extraction of the Square and Cube 
roots, 1n a method which' by experience 1s 
found to be much eaſier theffthat common! 
uſed heretofore, and is exactly ſuitable to 
the Conſtruction or Compoſition of Square 
and Cube numbers. F;- F 


Laſtly, T have added an Appendix , which 
1s furniſhed with variety of choice and de- 
lightful knowledge in numbers, both Pra- 
Ctical and Theoretical, In all which per- 
formances I have earneſtly aimed at truth, 

perſpicuity, and exact correction both of 
; tne 


K Ara 


F he Preſce, 


Book is now ſupplied with all things nece(- 
ſary to the full knowledge and pratice of 
Common Arithmetick.,, - the uſefulneſs where- 
of is fogenerally-known,- that there will be 
no need of Arguments, to excite any one 
that derſies his\'own: or the ' publick - good, 
th be acquainted with 0 excellent an Art, 


Fi rom my houſe at the fe 7 of the 
 Globe'iz Shandois-ſtreet ir: 
Covent-Garden , the 24. 
' day of June, 1668. 


JOHN KERSEY, 


the Tank and- Nymbers ;: fo hae I hope this | 
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The Table of Contents. 


Where thoſe Chapters of Mr.ingate's, that 
bave been altered and framed anew by John Kerſey, 
are diſtinguiſhed by this mark #®, and thoſe 
chapters that have been entirely compoſed by the 
ſaid 7. K. may be diſcovered by this Aſteris * 


The Dodrine of whole numbers is contained in the firſt 
15 chapters,the titles whereof are theſe followirg. 


; Chap.\Pags 
7 4 NOxcerning the Notation of Numbers — 1 


Concerning Engliſh Moneys Weightr,C _ 4 
Meaſures & c.——- ——-þ 

Addition —— — - - 3 12 
Subtraflion — — 18 
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&7 The dvnble Rule of Three inverſe —1186 
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T »: Rale of Fellowſhip —— ————1394 
T he R:le of Alligation-—— —————14.100 
T he Rulc of Falſc- I — -151316 


The 


The Contents. 


The Dodrine of Fractions both vulgar and decimel, 
is contained in the 16 chapters next foltowing, 


Concerning vulgar FraRions, 


Chap. Pag. 
* Notation — — - ——16124 
* Redullion ——— m———— 170 
* Addition—— <> —— — Io 39 
* Subtraction —————— —191142 
* MA1altiplication X __ —20,148 
* Diviſon mourn , RET ANY © 
Concerning decimal Fractions, 4 
*X Notation -  —— ———_ 221: $3- 
* Reduction- — ——} 159 
* Addition ————— —— 7 
* Subtrastion Cn mmm W 25/180 
* Mu'tiplication —--———— — —— 26 (82 
+ Diviſon—— a 
/ Invulgar and decimal FraQtions. 
* The Rule of Three awrect —- - 281205 
* The Rele of Three inverſe —————— 29/210 
* 'The double Rule of Three -———— 30/212 
* The Rule of Falſe—————— — 31215 
The extraRion of Roots is contained in the | | 
two Chapters nexc foliowing, 
ga” T he extraction of tre Square root I 222 
IT The extraction of the Cube-rot- —33 235 
The Relation of Numbers in quantity and | | 
qualicy is contained in the two follow- = 
ing Chapters, | 
T he Relation of Numbers in Yiaxtity — —— 34255 
T b: Relation of Numnbers in Daality where , heb 
of Arithmetical and Geometrical proportion” £ JF 


The 


The Contents of the'Appendix, 
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* Rules of Practice by Aliquot | parts _—_— 
* Exchanges of Coins Weights, '4ayd Meaſures | 
* Practical ueſtions about Tare, Tre, 
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 lowſhip———- 

** 4 Drenifravies of FY Rule of Aligati- 
on; with its uſe. in the Compoſition of Me-> 8 
dicines — 

* A DexosBration if the Rule of Falſh—- —T 0 

*. A Collection of ſubtle Dueſtions to "_ 
all the parts of. Vulgar Arithmetick , 
which alſo are added various decal 
'Oceftions, about the menſuration of Sw(, 
per ficial Figures and Ss, "oy the ga- 
ging of Veſſels —— : | 


* Sports and hs rags —— — 


—111493- 


279 
[303 


Loſs, Gain, Barter , Factorſhip R and 4324 
| meaſuring of Tapeſtry: =_ | <F 
"'P Intereſt of money,with Tables to valne Mai 
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\ gl. ro 121. and the manner of making( 3 352 
| thiſe Table —— —————— 
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TREATISE 


OF 


Common Arithmetick, 
__ The Firſt Book. 


CHAP. L . 


© Concerning the Notation of Rumbers. 


FRithmerick. is the Art of accompting by / 

|| _Kumber, As magnitude'or'greatnefs of 

x4 is the ſubject. of Geometry, to. mult. 2 

IR ' tude: or number. is that of Arithme- 4 
| —_ M1. 4-21 CEE 
11. Number 1s that by. which-every Aumbers / 

' thing is numbred; or that which. an- 


> — 


_:ſwers 


v.41 


2 Notation, Book t. 


ſtion be anſwered by nothing + ) Soif it be demanded, 


ſwers to the queſtion, how many ? ( Unleſs the que. 


how many dayes areina week , the anſwer is ſeven, 
which is called Number. | 
11T. The Notes or CharaQers, by 
raph organ which Number 1s ordinarily expreſſed, = 
ber is expreſſed. Are theſe, 1 one, 2.two, 3 three, of 
four, 5 five, 6x, 7 ſeven, 8 eight, g 
nine, onothirg, 

IV. Theſe Notes or CharaRers are either ſignifi- 
cant figures, or a Cypher, 

Y. The fignificant figures are the firſt nine, viz. 
1, 2,3, 4, $5.6, 7, 8, 9. The firſt whereof is 
more particularly called an Unit,or Unicie, and the reſt 
are ſaid to be compoſed of Unities,fo 2 is compoſed of 
two Unities, 3 of three Unities, &c. 

YI. The Cypher is the laſt, which though of it ſelf 
it ſignifies nothing, yet being annexed after any of the 
-reſt, it increaſeth their value : As will appear in the 
following Rules, | 

.V 11. Arithmetick hath two parts, Notation and 
KNumeration. A | 

V1II. Notation teacheth how to expreſs, read, or 
declare, the fignification or value of any number writ- 
ten, and alſo ro write down any number propounded, 
with proper CharaQers, in their due places, 

DAY” age = A _— is faid by have q my 
_ ny pleces or degrees as there are Cha- 

"—_ "Y ran inthe +, viz. when dj- 
vers figures, whether they be inter- 

mix'd with a Cypher or Cyphers or not, are placed 
rogether like letters in a word, without any point, 
comma, line, or other note of diſtinRion yr 
al 


Cha P.I, Not 4tion, 3 


all thoſe CharaQters make bur one number | -which 
confilts of ſo many places as there are CharaRers ſo 
placed rogether : ſo this number 205* coniſts of three 
places, and this 30600 of five places, &c. 

XY. Notation conliſts in the knowledge of two 
things; viz. the order of places, and the value of 
every place in any number, 

X1. The order of the places is from 

the right hand towards the left: So in = ww of 
this number 465 , the figure 5 ſtandeth f," ©? 
in the firſt place, 6.in the ſecond, and 4. : 

in the third , likewiſe in this number 7560, a Cypher 
ſtands in the firſt place, 6 in the ſecond, 5 in the third, 
and 7 in the fourth. 

X11. The firſt place of a Number | 
( which as before is the outermoſt to- The nn of 
wards the right hand) is calied the place rear Ig "_ 
of Units or Unities 3 in which place any | 
figure ſignifieth irs own ſimple value : $o in this num- 
ber 465 the figure 5 ſtanding in the firſt place tignifiech 
five Unities, or five. 

XI1171. The ſecond place of a number is called the 
place of Tens ; in which place any figure fipnifieth ſo 
many Tens as the figure containeth unities ; ſo in this 
number 465, the figure 5 in the firſt place ſignifierh 
ſimply five, but the figure 6 in the ſecond place Ggnifi- 
eth ſix tens, or ſixty. Wy 

XIV. The third place of a number is called the 
place of Hundreds, in which place any figure fignifi- 
eth ſo many hundreds as there are unities contain'd in 
the figure: Sointhis number 465, the figure q in the 
third place fignifieth four hundreds, wherefore it ic be 
required to read or pronounce this namber 465, you 


ate 


3 
\ 


EEE, Novation, Book ft. 
+ are to begin on the lefr hand ; and according to the 
aforeſaid rules to pronounce it thus', four hundred 
ſixty; five ;. hikewiſe this number 315 1s to. be: pro-. 
-nounced thus, three. hundred and fifteen , and this! 
number 205, two hundred and hve ;/ alfo this number 
500, five hundred. Whence it is manifeſt; that af- 
- though a Cypher of it ſelf ſignifies nothing yet be- 
ing placed on the right hand of a figure' it incfeaſeth 
the vale tſtereof, by advancing ſuch figare ro a hiphef 
plice then hit. wherein it would be feared , if the 
Cypher were abſent. a | 
The true reading. or pronouncing the vaſue of an 
nomber written, as alſo-the writing-down any number 
propounded, depends principally poi” a riglit” nn- 
derſtanding of the rhiee firſt places beſore' Thentioned 
and therefore | ſhall adviſe the 4 earner! r& be wel 
exercisd therein, before be proceeds" to >the following 
Rules, NOR ET CO TOA 
- XY. The fourth pharls of a - numbbr-i 1s called the 
ace of 1 houlands ;/ ( thatis, any number-of Thou- 
jards under ten thouſand ) 'the- fifth 'place: Tens of 
thouſases ;* the fixth phate Hundreds of thouſands; 
the ſeven I place Vfthens; '( a-Millton being ten bun! 
dred thoufand;-) the exphth place tens 'off Millions i 
theininth place, tundreds'of Millions; the tenth place | 
thoufands.of Millions, "the eleventh place tens of 
- thouſ:r.ds of Millions, "the twelfth place hundreds''of 
thouſ:iids of Milhons :'And jn thatorde: you may eon- 
ceive places to be cominued infinitely from 'the right 
band woods thelefr, each followinp-piice being ref 
rimes the' value of the next precedirg: place, bur to 
ve names:to chem would be toch a troubleſome” and 
anunnegflary talk, | y/-1 


- IV1. 


Chap. 1. Of Numbers, I 
XVI. From the rules aforepoing ; au eaſie way ma 
be collefted to read of preſs 2 vat * a tis 
number proponpaded , viz. Let it be re- 
quired to read or pronounce this num- 
ber $21426341, fr}, diſtinguiſh by a comma, or point, 
every three' places , beginning at the right hand and 
proceeding towards the left, fo will the atoreſaid num- 
ber be diſtinguiſh'd into parts, which may be | 
called Periods and land us,521, 426, 341, ADeriod- 
where you may note the firſt Period towards 
the right hand co conbiſt of theſe figures 341 ,the ſecond, 
of theſe 426,and the rhird of theſe 521, Secord!y,read 
or pronounce the figures in every Period as if they ſtood 
apart from the reſt, fo will the firſt Period be pronounced 
three hundred forty one, the ſecond, four hundred twen- 
ty ſix, and the third five hundred twenty one, Thirdly, 
co every Period except the farſt towards the right hand, 
peculiar denomination 0r itrname is to be applied, viz.the 
ſirname Of the ſecond Period is T bouſayds ; of the third, 
Millions , of the fourth, T honſaxds of Millions , &c. 
Therefore beginning to pronounce at the bigheſt Period, 
which in this Example is the third ,and givingevery Pe- 
riod its due Frxame,che ſaid number will be pronounced 
thus , Five handred twenty one Millions , fonr hundred 
twenty fix thouſands, three hundred forty one. | 
"Note, when a number is diſtinguiſhed into Pericas 
as before , the higheſt Period will not alwayes com- 
pleatly confiſt of three places, but ſometimes of one 
place}, and ſometimes of two, nevertheleſs after ſuch 
Peridd 1s pronounced as if it ftood apart,the due ſirname 
' sto be annexed; ſo this number 3204689 aſftec it is 
divided into Periods will ftand thus 3, 204, 689, and 
to bt pronotinced thus , three millions, two hundred and 
four thouſands, fix handred eighty nine, 
face _ 
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Chap. I. 
Notation f Number: by Latine Letters. 

1 #1; 9 | 211jXXT. 

2 [[]. | 30]XRX, 

3 j|[T]. 40 [XL. " 

4. MW. or r thus LV. | 49[XLIX, 

S$MV,» :.-- | $olL.- | 

6 VI. —> [59 .vVlIior thus LIX. 
Vil. :60].X. 

8.]V1{t.or thos IX. | 89 LAXXIX. 
9.{VI1II,-or r thos IX, © jIooC. 

ION, = ©, 420& GC. IA 
11\Xk 300 {CCC. 

I2{Xll,. | 400 BER -- 
18|XV11I.or thus IIKX $00 D,or thus Th. 

19/X VIIII.or thus X1X.| 600 DC or thus IHC, 
20|XX, 


_, + | $000 IN3: 


100019. or 
2000] 


700 DCC. or thus | ICC. 
thus M. DAY 


CID. CI), 


* 3000 C15 CIJ CI. * 


7M 0000CCIN9:. 


© $0090 199D. 
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£4 10000 \CCECID9D. or thus CM. 


500009 TIDDN: + 
| 10000! DER 


20 


CIODCLAVIL or MDCLAV1L 
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CHAP. 11. 


Concerning Engliſh Moneys , Weights, Meaſures, 


b; TE things expreſſed by numbers are principally, 
KK Money , Weight , Meaſure, Time, and things 
accompted by the dozen : of the three firſt of cheſe, there 
are infinite kinds and varieties according to the diverſity - 
| of the ſeveral Common-wealths in which they are uſed, 
all which here to produce were both endleſs and need. 


leſs : wherefore we intend here to treat only of ſuch 
Moneys, Weights, Meaſures as are uſed in this Nation, 


being indeed only neceſſary for our preſent purpoſe. . 

1, Theleaſt piece of money uſed in_Eng- Of Engliſh. 

 landis 4 farting, from whence this follow. money. 
Yo © 


ing T able is produced. 3 
Is Fertng | I. Ferthing. 
212, Pence mY r. Shlvg WR 4) 


20. Shillings, $ { 1. Pound ſterling. 


Bog (or ferling) Money is ordinary writtendown 
.withf £7 71 


gures after this manner, 


'. $1508: 1) £, 

16TH at} . 

09 O-— Jr"; 
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Chap. 2. 


Srain of wheat well dryed and gathere 


Weights, Meaſures,&'c. 5 
The firſt Rank of the ſaid numbers' ſignifies thirty 
four pounds, thirteen ſhillings ,five pence, two farthings ,' 
the ſecond rank expreſſeth nine pounds, five ſhillings, 
ten pence, one farthing ; the third rank, fix pound, no 
ſhillings, fix pence, three farthings,&c, 
111. The ſmalleſt Weight uſed in Eng- 
land is a grain, that is , the weight of a F"ide Statue. 
d &%e compoſiti- 


out of the middle of the ear, whereof 32. ,,,. _ 


make another weight called a Penny- wer ;. 
weight *and 20-penny weight make an 
Ounce Troy. Le Rn 

Hete obſerve , that by the Statwtes 
quotedin the Margent, the weight of 32. 37: 24.r. 
grains of wheat make a penny weight, TY HE | . 
which weight being once diſcovered by gg 7. 
32 ſuch grains, the ſaid penny weight ESE, 
(being the twentieth part of an Ounce Trey) is uſually 
ſubdivided into 24 parts only, called alſo graixs,as ap- 
pears by the enſuing Table. | | 


A Table of Trop weights, . Troy weight, 


32'Grains of wheat, ( © Y24 Artificial Grains. 
24 Grains, .. I Pexmy weight, 

20 Penyy weight. YR (1 Once, © 
' 12 Ounces. © JL. Pound Trop. 


Troy weight is ordinarily written down with figures 
after this manner. © © | Wo 
| bb. 0 PW... 8; 


I7 | | of - ; I3 13 
00-——H1- 07 a6 
OT » | p 
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| Malynes ib! 


"SIRE of Engliſh Moneys, Book 1. 


The firſt rank of the ſaid numbers expreſſeth ſeven-. 


teen pounds, five ounces, thirteen penny weight, thir. 


teen grains, of Troy Weight : the ſecond rank, no+ 


pounds, eleven otinces , ſeven' penny weight , fix 


grains, and the third, no pounds , no ounces; five 


penny weight and rwenty grains. 
Malymes lex 
Mercat.pag. 


weigh bread, gold, filver and Elecuaries. 


Yn: And here obſerve alſo” by the way , - thar 


T roy Wright regalateth and preſcribeth a 
torm how to keep the money of England 
P48 33%: art a certain Stazdard for about two hun- 
dred years before the conq 1elt, O5b-8ght a Saxonbeing 
then King of England cauſed an ounce Troy. of filver 
to be divided into twenty pieces 3t the ſame c1me called 
pence ; and fo an Ownce of ſilver at that time was worth 


no _ more than twenty pence , or one ſhilling 


eight pence, which continued at the ſame value 


uni the time'of Hezry the ſixth, who (in regard of the. 


inhanſing of moneys in forraign parts) vaiued che ſame 
at thirty pence , fo. that then there were accordingly 
thirry pieces made out of the Ounce and the old pieces 
went then for three half pence, until che time of Edward 
the fourth, tho valued the ounce at forty pence, and 
then the old pieces went for two pence a piece. Afrer 
this Hegry the eight, valued. the ounce of (terling 61- 
ver at forty fivepence,. which: value' continued until 
Queen-El;zabeths time, who valued the fame old pence 


at three pence the piece, ſo that all three pences coined 


Now this Troy wright ſerveth only to. 


by the ſame Queen weighed but a penny weight , -and - 


every ſix pence two penny weight , and ſon like man- 


ner the ſhilling and other pieces accordingly ; which 


(: 


- - made the ounce Troy of ſilver to be yalved atfixty pence . 


er five ſhillings as it now remains at this day witbour - 


TT. 


/ 


— - - 


alter ation . 


mem, AY 


| Chap: 2. 


of Grocery Ware, as alſo Butter, Cheeſe, 


Weights, Meaſures, ve. 7. 
1). The weights uſed by Apothecaries 
are derived from a pound Troy which is 
ſubdivided as in the following Table, 


Apotheca- 
ries weights. 


AT able ef Apothecaries peights; 
lh. A pound Troy, | I 2. Onnces 
3 An Onnce, Gi equal ) 8, Drams 
3 A Dram, F uno 


9 A Scruple, 

$6 that if you were to expreſs in figures 12 pounds, 
10 ounces, five drams , two ſcruples and” 16, grains , 
alſo three pounds, five ounces, ſeven drams , one 
ſcruple and two grains, the ordinary way to wtite them 
down is briefly thus, 


3+ Scruples -— 
20, Grains 


' TREE. 7 3, ap gr. 
I 2—— JO——g—-2———16 


0Z——05 p— 02 


.V. Beſides Troy weight before mentioned, there is 
another kind of weight uſed in England, called Averdu- 
pois weight, a pound whereof is equal unto 14; Ounces, 
twelve penny weight Troy, This Aver- 
dupois weight. ſerveth to weigh all kind 447» 16. p. 


Fleſh, Tallow, Wax, and every other thing which bear- 
eth the name of Garbe/, and whereof iffueth a refuſe or 
waſte. 2” _ 

V I.” Averdupois weight is either greater or leſs, 

- VIh-The greater is, when one | 
hundred and-ewelve pounds Averdu- 
pois are conſidered as one'entire weight 
commonly called an hundred weight, and then ſuch 
| : F 7" hundred 


Awverdupois 
greater weight. 


—— 


Q Or COR of Emeliſh moneys, 


and each quarter into eight and twenty pounds , again 
each pound into four quarters, or (if you will bemore 


'exaR) into 16 ounces , and if you pleaſe each ounce 
into four quarters. But ordinarily a pound is the. leaſt - 


quantity thar is taken notice of in Averdupois groſſe 
' weights, - | | 


AT able of Awerdupois greater Weight. 


28. pounds 07 a quarter of 112 1b, * 
| 4.quarters | | make? an hundred weight ,or 112 lb. 


—_— 


- So that if you were to expreſs by figures tight hun- 


dred , three quarters and five pounds , likewiſe, ſeven 


handred ,” one -quarter and ſeventeen pounds ;. the or- 
dinary way.to write them down is briefly thus. 


=. 2 
$1 — 
yy TT F306; 
_ F111. Theleſfer Averdupois weight is, 
a when a pound is the higheſt name. or Inte- _ 


weight. ger, . each pound being ſubdivided into | 
\ * tixteenounces, and each ounce again into . 
16 drams , and if you pleaſe, each 'dram into'"four_ 


quarters, as by theſubſequenc Tables manifeſt. 
A Table of Averdupois le ſſer weight. - 
4s Quarters of 4 "* I, Dram. -_ 


16, Drams make< 1, Ounce, 
1Ge, Ounces 1. Pond, 


| Book " 
hundred weight is ſubdivided firſt into four quarters, 


.Ol 


SO | 


d1 


 =7"q . - * 
1 + = os p ar 2 b 
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Chap: 24 weights, Meaſures ,&%c. _ 9 

$o that if you were to. expreſs by figures eighteen 
pounds., twelve ounces , five drams and three quarters 
ofa dram ; likewiſe five pounds , no ounces , twelve 
drams and one Te: of a dram , the ordinary way to 
write them dowels briefly thus, . | 


Ih, - 08, | are BEES. 
1—12——0$.—$ 
5 GY S— II STI 
I xk. The meaſures uſed in England are either of 
Capacity or length, - _ LE! | 
X. The meaſures of capacity are thoſe which are pro-. 
duced from weighr,and theyre either liquid or dry. 
'X{. The liquid meaſures are thoſe, in 
which all kinde'of liquid ſubſtances are mea- Liquid | 
ſured , and they are expreſſed in the Table Meoſvrer- 
following” © | 


| A Table of liquid Meaſures. 
I, porind of wheat ] ""'C'n, Pinte.: 
| 


Troy weight | 
2. Pints | | Is Dart. 
2+ Duarts | I, Pottle, 
_ 2, Portles | , 1, Gallon, 
8. Gallons of {leFirkingof Ale, 
6 a8 ER [ Sope, Herring. 
. 9 Gallows © 2 I. Firking of Beer 
10. Galloys and _ | Is Pirking of Sal- 
. anhalf” . wow or Eeles, 
2, Firkins © | 1. Kilderkis. 
2+ Kilaerkins i I. Barrtl. 


42. Gallons F | 1. Tierceof wins. 


2+ Hog heads,” 
2; Pips or RButs 


Is Pipeor But. 
L1+T un of wint, X. X11 . 


63, Gallons © * g | | Piper I 
; 3H 


a | OOO IN 
Cre an Tr 745 gra 9; we 


8 * Of Engliſhmoneys,  Bookr. iſ 
hundred weight is ſubdivided firit into four quarters, | 
and each quarter into eight and twenty pounds ; again 
each pound into-four quarters, or (if you will bemore 
'exaRt) into 16 ounces, 'and if you pleaſe each ounce 
irito four quarters. But ordinarily a pound is the leaſt. 


quantity thar is taken notice of in Averdupois groſſe 
| weights, | | 


A Table of Averdupois greater Weight. 


28. pounds z k 3 a quarter of 112 1b, * 

oe make od SEK 
 4-quarters 3: Can hundred weight,or 112 1þ. 
, Sothat if you were to expreſs by figures eight hun- 
dred , three quarters and five pounds, likewiſe, ſeven 
handred , one quarter and ſeventeen pounds ,. the or- 
dinary way to write them down 1s briefly thus, 


= 6 a 
g <——j--— I 
oy —= LI 


 V111. Thelefſer Averdupois weight is, 
ine”  _ whenapound is the higheſt name. or Inte- 
pill ger, each pound being ſubdivided into | 
.  tixteenounces , and each ounce again into 
16 drams , and if you pleaſe, each 'dram into four. 
quarters, as by the ſubſequent Tables manifeſt, | '_. 


Fi T able of Averdnupois leſſer weight. 


16, Drams 


make< 1, Onnce. 
I 64, Ounces 


4s Quarters of 4 7" Or. Dram. 


Chap: 2+ weights, Meaſures, &c. _ 9 
$o that if you were-t0 expreſs by figures eighteen 
pounds, twelve ounces, five drams and three quarters 
.ofa'dram ; likewiſe five pounds , no ounces, twelve 
drams and one age: of a dram , the ordinary way to 
write them dows briefly thus. | 


Ib, - A Are. , q. 
13—12——0$ -———$ 
ot OY _H_TC_TTIC—L 


1X. The meaſures uſed in England are either of 
Capacity or length, - - RA ae Vo | 
X. The-meaſures of capacity are thoſe which are pro-. 
duced from weight and theyre either liquid ordry. 
'X/. The liquid. meaſures are thoſe , in 
which all kinde'of liquid ſubſtances are mea- - Liquid | 
ſured, and they are expreſſed in the Table Meaſvrer- 
followings _ ©. 


A Tavleof liquid Meaſures. 
1. porind of wheat "FT bo Pintes: 


Troy weight * 
2. Pints 0. | To Dart, 
2+ Duarts | I. Pottle, 
8 2. Portles | | ; 1, Gallon, 
8, Gallons 7 {leFirkingof Ale, 
Re gd ch. | 1: Sope, Herring. 
9 Gallows ©. ©. 1, Firking of Beer 
10. Galloxs and: _ 1 8 | Ts Firking of Sal- 
"an half * SES. | | won or Eeles, 
2, Firgiwe + n B Kilderkin. 
2+ Kilacrkins | + ] « 1. Barril, 
42. Gallons | x. Tierce of wins. 


2+ Hoghhegde, + 1s Pipe or Bat. 


63. Gallons © | | " 1, Hogftrad. 
2. Pips or Buts 3 \il-eTuwnof wim, XF1.. 
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IO. _ Of Engliſh Moneys, Book 1. 


X17. Dry meaſures are thoſe, in which 

Dry Mea all kinde of dry ſubſtances are)n meted, as: = 
ſures, . grain, ſea-coal , ſalt, andthe like, their. {c 
Table | is this that follows. 


 ATabherf Dry Meaſures 


1. Parte 


1. rr, Pinte. 

oy Ne Pntes | To | Is Luart, ti 
2. Puarts I, Pottle,-- P 
2. + ottles ol 1, Gallon, R d ; P 
2, Gal ons Xe. To Peck.. ' 
4. Pecks 3 [= t, Buſhel land meaſure. 
Ge Pecks hs ; Is Baſhel: POR Joes 
8. Bufeels 4 130. Quarter,” 

© irters. I. | 1+ Chalder, ©. 
$. ba Fwy. 


] 
Long Mea- MXTI11. Long Meaſures are expel in the ll 
ſures. Table, following:  F- 


3 Barley Corxs LF, 4 C1. Inch w FIRES ; 
in length if S | 

12. Inihes pq 1. Foet, 

3+ Foot IITY ] 1. Yard. | 

3. Foot Cog” Ns {r. Ell. 

6. Foot "> E 5 # Fadowesr | 4 

5. Yards and an half + . - i ; I, Pole or eat 1. 0+ 
' 49. Poles - | | Farlng.' | 

8, Furlongs. 'Þ Us Englif ite, 


. Note that ayard, as alſo an Eli is uſually fabdivided. | 


int 4. ans and each quarter into four _ F.. 
M1 


RY 


hi . Weights, Meaſures, &c, 18 
' XIV, Superficial of ſquare Meafures of 


S: Bland are fſuch' as are res in the Table 
* Following. 


40. Square Poles wb | Rood or quarter 
or. Perches Tr! of an Acre, 
4. Roods "1. Acre, 


co: thatjf you would expreſs by figures theſe quanti- 
ties of land, viz. Thirty fix Acres, three Roods,wwenty 
Ferches ; alſo. ſeven Acres," no Roods'; thirty two 
perches, the ordinary Way ro write them down iS ris, 


Land mea- 
fe ures. 


A, WA P. 
Ke IS 36—3==20 
: ts ny, en 
XV; A Table of time4s this that follows, Time 
1. Minute  - | 1 "1, Minnte. 
"i Go, Minutes +1. Hour 
24. Hoxres |. + I, Day nataral 
7, Dajes «5. ry [ I, Wth, | 
h lay =; i ' Is Montth of 28. FEY 
outt "Y w i I. Year al Wear. 
I. , Day,o& IJ 
6. Hours,” -7 CES} <1 


But in ordinery I: OT of t time.,” the whole 
year conliitinig '6f 365 dayes 15 divided. either into 
twelve equall parts'or monerlis, each moneth then con- 
taiaitig jo days and ten hours ;'or elſe into twelve un- 
equal Calendar roneths according to the antient verſe, 
: 7 ny Bee hath S eproleer April, Tunt and mv 
ber , ny 

February bath imenyy in alone , and each of ithe reſt 
thirty We Fs Note 


PR 


Of Engliſh" Monegs,G'c. Book Y ( 


Note that every Lrap-year (which happeneth once in 
4, years) containeth- 366, 'dayes, and in fach yea. 


© February coritgineth 29 dayes. | 


of things l 


accounted 
by the ds- 
Tents 


zen, and fi 


XV 1, Of things accounted by the do- 
zen, a Grofle is the Integer conſiſting of 
12, dozen, each dozen containing again - 
twelve particulars ; ſo that if you would 
expreſs in figures , ſeven Groſſe,four Do- 


ve particulars, alſo four dozen and eight 


particulary , they may be briefly written thus, - - - 


E,."D." PF. 
7—04—0)d 
0——04-—08 


| of 11, agen 
| Addition of whole numbers. 


Oncerning notation of numbers,and how Jorek! ; 
the quantities of things are uſually expr 


eſt, a full 


Declaration hath been made in the proceeding Ghap-. 
"rers; þ | th, which comprehbends all 
ters, Numeration enſueth , which comprene E 


manner of operations by numbers. | 
. 711. 1nNumeration, the four Frwary or fundamen- |, 
tal operations (commonly called ſpeci 


ies) are theſe, Ad- | 


dition, SubcraQion, Multiplication, and Diviſion, 


* 


711, Addition is that, by which divers numbers are_ 


- 


added together , to the endthar their ſum , aggregate, 


or total may be diſcovered. ' 


4 


9 I}, In. 


TH Chap. 3. 


IV. 1n Addition, place the numbers given, 


of whole numbers. 13 


one above another in ſuch ſort , that like _ of 
places or degrees in each number may ſtand in ye robo 
the ſame rank: that is Ynits,above Units, Tens ,jnacion, 
above tens, Hundreds above hundreds,&c. $0 
theſe numbers. 1213 and 462 being gi- 1213 
ven to be added together,you are to or- 462 
der them as you (ce inthe Margent, (3 
V.” Having thus placed the numbers, and drawn a 
line under them , adde them together, beginning wich 
the Units firſt, and ſaying thus, 2 and 3 make 5 which 
write under the Rank of Units , then pro- , 
ceed to the fecond Rank and ſay 6 and 1213 
r-make 7, which write under the econd _462 
Rank (being the place of tens, ) again 4 - 
and 2 make. 6 , which write under the 1675 
third rank. Laſtly, write down 1 being all | 
that ſtands in the fourth rank , ſo the ſam of the ſaid 
given numbers is found to be 1675 and the Opexation 
will (tand as in the Margent.” 

In like manner theſe numbers 2315, 7423, and 
141, being given to be added together, 2315 
their fam will be found to be 9879,and 7423 _ 
the operation thereof will ſtand as you 141 
ſee in the Example. Go_ 98 9 © 


V1; When the fum of the figures of any of the. 
ranks amounts unto ten, or any number of tens with- 
out any exceſs, write down a cypher under that rank, 
bur when the ſam of any rank exceeds tenor any num- 
der of tens, write down the exceſs under ſuch rank, 
and for every ten contained in the ſum of any rank, re- 

 fervean unitor 1 in your minde, and adde ſuch onit or 
unies to the figures of the'next rank towards = wP 
and ; 


I4 a; a © Addition 


hand, ſo the numbers 4937, 9878, and 394 heing gi- 
ven to beadded together , the operation _ + 
will be thus, viz. beginning with the 4937 
rank of Unirs, -b ſay 4, 8 and 7 make , 9878 
nineteen, wherefore I write down 9g, 394 
the exceſs above 10, and carrying 1in —— 
mind in ſtead of the ten contained inthe 15209 
ſaid 19, 1 ſay r and g(9 beingthe firſt . © 
_ figure of the ſecond rank ) make 10 which added to 7 
and 3 the other figures of the ſame rank,the whole ſum 
of them is twenty , wherefore ſerting down a Cypher 
under the line. in that rank ( becauſe rhe exceſs above 
. the two tens is noching) lcarry 2 to the third rank, and 
ſay 2 and 3 ( 3 being the firſt figure of the third rank, 


make 5,which being added to 8 and 9,(the other figures 


-of the ſame rank,') the ſum of them is. twenty wo, 


wherefore writing down 2 (being the exceſs above the / 
. awo tens ) under the line,in the third rank; t carry 2 in 


mind (becauſe there were two tens in 22.) to-the fourth 
"rank and fay 2 and 9 make1 1, which added co 4 makes 
I5, this 15 becauſe it isthe ſam of che laſt rank] write 


totally down under the. line. on the left band of the. 
figures before ſubſcribed, ſo the ſam of the chree num- . 


bers givenis found to be 152c9 as in the Example, 
V 11. When the numbers propounded 


Addition . tobe added do expreſs things of divers 


of numbers 


G7 + inations, in with che 
of divers denominations, you muſt begin with che 


Jenominations. 16a't denomination firſt , and when the . 
- _- ſum of any of che denominations a- 
mounts unto an Integer or. Integers of, the next prevees | 
ege hoſe of _ 

the next greater denomination on the left hand, ſo theſe 


denomination, adde ſuch integer or integers.co t 


ſeveral ſams 24/—13 s.—5 4—3 f.Allp 121.—0-4.04, 


:—8 4, and $. I —18 T—2 f.: being. propounged to. | 


be 


\ 


 Bookr fc 
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; Chap.3. 


of whole numbers. als 4 


' be added, their total, ſum - is 42 I.—12 $.—2 d. 
—1 f. For having written them down orderly accord- 
ing to the 2d, —of the 2 d, —CThapter,and drawn a line 
underneath ,- I begin with the farchings firſt , and fay, 
wo farthings and three farthirgs make five farthings, 
| thatis, one penny with a farthing over and above, 
wherefore ſetting down - 1 under the denomination” 
of farthings , I carry one penny to the denominatioa 
of pence, then | ſay 1 . $, and five pence make: 14 
ence which contain, one ſhilling 
' [ $, A, f. P . 
4040-5 and two pence, wherefore writ- 
TE oo9—o8—o ing two under the denomination- ' 
2 MM o—2* of pencel likewiſe carry 1 ſhilling 
: — to the denomination of ſhillings ; 
42—I2—OF—I Then adding theſaid 1 ſhilling un- 
to 18 ſhillings and 13 ſhilliogs,the ſum will be found 
x pound and 12 ſhillings, wherefore ſetting down 12 
under the denomination of ſhillings, I carry i pound in 
mind unto the denomination of pounds, faying x pound 
in mind, together withg, 2 & 4 pounds which ſtandin the 
firſt rank of pounds make 12 pounds,wherefore ( accob. 
ding to the ſixth Rule of this chap. ) I write 2, the ex- 
ceſs above 10, underneath the ſaid firſt rank of pounds, 
and carry 1 in mind for the ſaid 10 to the ſecond rank 
_ of pounds, then faying inlike manner, 1 in mind to- 
Sether with x and 2 which ſtand in the ſecond rank of 
\ pounds make 4 which I write underneath the line, thar 
done , I find the total of the three ſums propounded to 
be 42 /— 124 —24d.—1 f, | 
In like manner 3 tb,—o5 65—19 p. w. 15 or. 
Allo 2 1b,—o02.—3 p. w, —7 gr. Alſo o/b,—10 
0&,—6p.w. And olb;—goz—opw.—17egr. being 
Siyento be added together ,” their ſum will be found ro 
be 7 1b.—1 oz, —9p.w, —15. gre and the work will 
ſtand thus, lh . 
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Ib. 6, pw; gr; 
03—0F——19-—15 
01>——7I03—oy 
' 00-— I0—96—— 00 
_ 00S: | 


07— © I—9—15 
Kote,, in adding together the numbers in the laft 


example , , it muſt be remembred that 24 graines fnake 
one penny weight, alſo 2o penny weight make one 


, ounce, and 12 ounces make one pound Troy, as 


before declared in the ſecond Rule of the ſecond 


Chapter. 


More Examples of this Rule are theſe following, 
| Adiition of Engliſh Moyey. 


bb. Kio des Ef; 
23019 —Ig0—1 
I75—I2-—11—3 
£g2——05——06——0 
009 —009—08——1 
$06——1 $6} | 
974— L © ——00—— — 2 4 17 — 08 


Addition of Troy weight. 


lb. 0VYs Pp. W. gr. 0%, Pw. gr. 
23—07—16—13 5$36—13—16 
19-—10—I15—07 208-—11—10 
325—06—19—20  063—10—o5 
49 —1l1—07-—I2 O99g—CO—Iz 
_4700-19=%, 9071! FIT 
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Adaition of Averdupoit meight 


. A 4q 1h. 3 th, 0% dre 
235 —3=——13 14—13—12 
$76 —41— 17 0F——1IO0—-14 _ 
| 628 ——2—15 12—00—06 
t 412——0—10 06—09—05 _ 
Ke. -1892—-3:—27 WI o5_ 
NE | 4s 
4 4 _ Addition of Meaſures of length. 
Ji _gards q« wails Ells Je. Ms 
-20=——7j=214 THIS 
13—1—} RSS ; 
I2——d-—7t1 09——0—TI 
29——tk [. Le]... 
82: $53 + METS, 


Adaition f Super fcia Meaſuresof Lands 


Acrer Roods Per. A. Po 
136—3—13 240—2—17. 
$13—1—26 $0@—3—13 
212——1@ 249—1—36 

_$17—0—00 o0&6—0—10 
1379309 g999—=3=—36 _ 
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CHAP. IV. 
 Subtra@ion of whole numbers. 


I CUbtraRion is that by which one member is taken 
out of another, to the end that the remainder, or 
difference between the two numbers given may be 
known. ACS | | 
11. The number out of which the SubtraGion is to 
be made, muſt be greater, or at leaſt equal 


Sebtrafti- with the other. As you may SubtraQ, 
on of num- 


4347 6r 9478 out of 9478, .ſo can you 
pride Par not fubrra@ 9478 out of 4347+ 
tion. TIT. In Subtraction rank the two given 


numbers one under the other as in Addi- 
tion , -with this caution, that the number-placed 
uppermoſt may+ exceeed or at leaſt be equa] unto the 
'6ther : So if the number 4347 be given co be ſubtraR. 
ed from 9478, | order them'as in the Margent ; 
then proceeding to the ſuabtraRtion, I ſay, 
7.taken ont of 8, there remains one-zwhich' - 9478 
I place inthe ſame rank-under the ling. -In- 4347 
like manner 4 being taken out of '7, -the ——— 
remainder is 3, which likewiſe | ſerunder $131 
the line in the next rank , again taking 
3, from 4, the remainder is 1 , which 1 likewiſe place 
under the third rank, laſtly ſubtraQting 4 from 9g, there 
will remain 5 which 1 ſubſcribe under the fourth rank, 
{o the whole operation beivg finiſhed I find ,” that if 
4347 bertaken out of 9478 the remainder is 5131, or 
(which is the ſame) the difference between the numbers 
0478 and 4347 "i 131-as In the example, In like man» 
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Chap. 4. of whole numbers. Ig 
ner if 106 be ſubtraRed from 2856 the re- 

mainder will be found to be 2750, for after 2856 
the numbers are orderlv ranked,l beginat 106 

the place of Units and ſay, 6 from 6, there 
remains nothing, wherefore | ſubſcribe o, 2750 
then proceeding to the ſecond rank 1 fay, 

if o (or nothing) beraken from 5, there will remain $ 
which I alſo: ſubſcribe under the line; again 1 from 8, 
there remains 7 , laſtly © from 2, there remains 2. See 
the work in the Margent. 

IV. When any. of the figures of the number given to 
be ſubiraRted is greater than the upper figure-out-of 
which it is to be ſfubrra&ed, you muſt borrow ro of the 
next rank towards the left hand: and adde the ſaid i o to 
the ſajd upper figure,then the. figure of fuch next rank 
n | which is to be fubtractgd. multi be eſteemed an unite 
j- Þ greater, than it is ; wherefore in this caſe, keeping one _ 
d © in your mind adde it to the next figure of the number 
ie ff given to be ſubrracted , and deduRing all out of the 
t. Ml figure above ic, proceed in like forc till you have finiſhed 
-; I fe whole operation. Exampie;, let it be required 

to ſubtract 374 ont of 8023. Having ranked them 
as before, I fay four out of 3 , that cannot be, 
wherefore borrowing ten of the next rank and adding 
the ſame to the ſaid 3,1 ſay 4 ont of i3 there remains,g, 
then writing 9 under the line, & cartying 
1 in my mind,l ſay 1 and 7 make 8,8 out $023 
ce 8 Of 2 that cannot be, but $ out 'of a2 (12, — 374 
re © becauſe 10 being bor:owed, added to 2 
makes 12) there remains 4 , which | fub- 7649 
if MW ſcribe under the line; again 1 in my mind | 
or f being added to 3 makes 4, 4 out of nothing, that cans 
rs Wl 2Ot be , bur 4'out of 16, there remains 6 which ] like- 
n- M wiſe ſubſcribe under ihe line, laſtly 1-n my mind being 
CI EN i taken 
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takervout of 8 there remains 7, thus you ſee that the 
remainder after 374 is ſubtraſed from 8023 is 7649: 
Note diligently ,- that as often as 101$S borrowed, x 
muſt be kept in mind to be added to the figure ſtanding 
in the next place of the lower number , and the ſam of 
ſuch Addition muſt be ſubtraed from che upper place , 
bur if ic happen that there is no figure in the next place 
of the lower number , then the x in mind muſt be ſub. 
trated from the upper place , (as in the lait rank of the 
lait Example) Another Example, Let it be required 
to ſubtra& 92 from 62801. Having placed the greater 
number uppermoſt and the leſſer orderly under. 
neath, } begin at the place of units, and | 

ſay, 2, from 1 1 cannot take, but bor- 62801 
rowins 10 and adding it to the faid 1 1 92 

fry 2 from a 12,there remains 9, which 
T fnbſcribe,under-the line,chenIpro- 62709 

ceed and fay 1 inmind with 9 makes lacs 

10, Toout of olcannot take, but borrowing 10 1 ſay 
10'0ut of 10 and there remains © whereof I ſubſcribe 
o under the line ; again # in mind out of 8, there 


remains'7 ; then becauſe there are no more figures in 


the lower number | fay o out of 2,there remains 2, laſt- 
ly o our of 6 there: remains 6 ; therefore | conclude 
t::ar 62801 exceeds 92 by 62709, 
| Y. If the numbers propounded have di- 
Srubtraftion yers denominations, place them as before, 
of _— and beginning with the leaſt denomination 
7 995 firſt, ſubtract che lower number fromthe 
RENEE I upper when it may be ſubtracted , .and 
place the remainder underneath, bur if ir 
happen chat the lower number cannot be taken out of 


the upper , you muſt borrow. an integer of che next. 


greater denomination on the-left hand. which integer 


after it is conyerted into the ſame denomination with 


the 
__. 
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the ſajd upper-number muſt be added to it; then from 
the ſum of ſuch Addition you are to ſubtra& the lower 
number and write down the remainder, keeping 1 (that 
is the integer borrowed ) in your mind to be added to 
the next place of the number given to be ſubtracted, as 
before:lo gol.—14 5. —104.—3 f. being tubtracted 
from 124 1.—11 s:—7 4—1 f. the remainder is 33 /, 
—16 8. — 84 —2 f. For beginning with the farthings,l 
ſay, 3 farthings out of 1 far- 


thing I cannot take , wherefore 
borrowing 1 penny ( that is an 
integer of the next greater de. 
nomination ) and having con- 


" OR, Te 11 6 
124—1I1—07—1I 
90—14—I0—3 
33—1 6—08—2z 


verted this rep into four far- 

things , I adde them to the aforeſaid 1 farthing, ſo the 
the ſum is five farthings, out of which ſubtraQting 
3 farthings there remains 2 farthings, which I place un- 
derneath the denomination of farchings , then I pro- 
ceed to the next denomination, and ſay, i penny which 
| bor:towed and 10d. make 11 4d. this 11 4, outof 7 4. + 
I cannot take, wherefore borrowing 1 ſhilling or 124. 
and adding 12 4. to the ſaid 7 4. the ſumis 19 4, from 
which I fubcra& the ſaid 11 4. ſothere remains $ 4, 


which-I ſubſcribe under the denomination of pence , 


again 1 ſhilling which 1 borrowed being added to 14 -. 
makes 15 s. which I cannot _ſubtra&t out of 1x s. and 
therefore I borrow 1 pound or 20 s. which being added 
ro the ſaid 11 s. makes 31 s, from which ſubtracting 
15 s. there remains 16 s. which | ſubſcribe under the 
denomination of ſhillings, then carrying 1 pound which 
I borrowed to the lower place of pounds, I ſay 1 in 
mind with © make 1, which taken out of 4 there re- 
mains 3, again 9 out of 2 | cannot take , but gout of 


12 {10 being borrowed and added to the ſaid 27accord- 
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ing to the fourth Rule of this Chapter) and there re- 
matns 3 : laſtly 1 (for the 10 that was borrowed) being 
taken out of 1 , there remains nothing, and ſo at laſt | 
find that if A. bei-g indebted co B. in 1 241. —15 5, 
—7 4——1 f.bath paid in-part thereof go l.-—14s. 
——104.——3 f. there remains.yet undiſcharged 33 1. 
16 5,——8 d.——2 fo 


Subtrati- V ]. When many numbers are given to 


en of many be ſubtracted from a number propounded, 


mumbers you mult firſt adde thoſe numbers together, 
kr x according to the rules of the third Chapter, 


and then the ſum found is to be ſubtracted 
from the number firſt propounded, Exam ple, A. being 
indebted to B. in 3240 /.paid thereof at one time 700 /. 
at a ſecond payment 1236 /.ard at a third 305 /, the 
queſtion is how much of the UJ, 

debt remained undifcharged ? 3240 The Debr, 
Firſt, I adde together the - 


ſeveral fums paid, and find the 500 
total to be 2241 /. this | ſub- 15 3G Payments, .. 
rraX from 3240 /. ſo therere- 20: * 


mains 999 /. undiſcharged as 
you ſee by the operation in 
the Margent, 

 Amither example of |]. ny 
like nature, A being 


2241 Total paid. 
999 Rift unpaid. 


indebted toB in goo/, $0&—0—o0 T he Debt, 
paid in part thereof at 340——12——06 

one payment 3407, 13-——18 —03 8 Payments. 
——12 /,——O06 4 at 17 16——10 e 


a ſecond payment 13 /, 
8 Fommomny d. ata 
third 171.- - Is, : | 
——oa.thequeſtionis how much was in arregr ? Here 


if 


372—07—07 Pail in all. 
1 27-—12——05 Ref unp. 
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of whole numbers. 


if the operation be proſecuted as before , it will ap” 


ſee the work inthe Margent, 


- pear that there was 127 /.—— 12 x, 


— OF 4, unpaid» | 


V1I. Addition is proved by ſubtration and 
ſubtraRion by Addition: For having added The propf 


divers numbers togerher , if you ſubtraR 
one of them out of the ſum,the remainder 


of Addition 
and Sub- 
tration, 


muſt be equal to all the reſt , as you may 
obſerve by the Example following, »:z,fuppoſing theſe 


4 numbers are given to be added, 
viz 236,452, 29, 217, and that 
their ſum is found to be 934 {by 
the Rules of the 3 d. Chap.) itis 
required to prove whether the 


ſaid ſum be true or not, to per-_ 


form this | draw a line under rhe 
uppermoſt number 236, to ſepa- 
rate it from the reſt, and ſeek 
the ſum ofall the numbers given, 


236 

452 934 
29 236 
217 698 

934 

698 


except hat uppermoſt, which ſum I find to be6g8, Then 
| ſubtra che ſaid uppermoſt number2 36 from 93 4(the 
rotal ſum of all chenumbers firſt found) and becauſe the 
remainder 698 is the ſame with che ſum of all the num. 
bers excluding the uppermoſt , 1 conclude that the ſum 
of all the numbers firſt found was truly. computed. 

In like manner is Subtra&ion proved by Addition, 
for if you adde the remainder , and the number given 


. tobe ſubtracted 


together, the Example 1 
ſum muſt be e- 

qual tothe num- out of 9478. 
ber out of which fubtr. 4347 


| 


the Subtration Reſt $131] 


' Example 2 
I. " Joes d. 
ING. + Warren... 4 
19 ———15——o8 
4” pans © a Ii 


Froof 9478; 24———13--—07 


G'4 


a 


15 
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's made: ſoif 4347 be ſubtracted irom 9478 the re- 
mainder is 5131, for if 5131 be added to 4347, the 
ſum is 9478, which is the ſame with the number out of 
which the ſabtraQion was made. Again, if a ſervant 
receive 24 /,——13 5,—74: and lay out or disburſe 
19 /,——15 s——o8 4.there muſt remain in his hands 
4l.——17 s—114. for this being added troxt9—r5 
——08 ( which was the money he expended) the ſum 
will be equal to 24 [/—135.—— 07. (being the mo- 
ney wherewith he was firſt charged,) 


More Examples of SubtraQtion are theſe that fol- 
ow. 


Subtraftion of Engliſh Money. 8 


Rec. 3090—10—07—1| 24 ——00-—— c0-—— 0 - 
paid 0099=14—08—3| 05 ——17——11—3 
reſt 2990—15—10—2| 18 Q2- OO 1 
proof 3090—10—07—11 24——co ——ag—=5 


Sabtrgfion of Trey wright. 
| | Ib, 0Y, p.W. £7, 0Y., p.m gr. 
Bovyght 352—10—13—15 | 2055——13——19. 
ſola o19—II—16—18 | 18———16 =20 
reſt 33 2—I0—16—21 |. 6——16——23 
proof 35 2—10—15—1y 205 ———1I3——19 
Subtrattion of Averdupois ppeight, 


1 EP * lb. '/ RT "Re 
Bought 256 ——3-——23 25 —13——12 
fols 9 —3>—26. | 09—14——13 
veſt - 136-————25 24 ——14——15. 
proof 256—2——23 | 25—13z——12 
So Subtraction 


Book 1. fl C 


Chap. 5. of whole numbers, -25 
SubtraQion of Snperficial Meaſure: of Lanas 
Acres Rooas Perches | A. R. P- 


Bought 380——2-—35 | 2040——1-——20 

fan” EEE Cn: TONERS 3 ID 
"WW rf 6899 ——2——39 | 10——1 3O 
wo FER ———39 | 2000-0 20 


Daueſtions to exerciſe Addition and Subtraftions 


Dueſt, 1, Two perſons, A, and B, owe ſeveral 
debts , the leſſer debt being that of A. is 3045 /. the 
difference of their debts is r04 /, what is the debt of B 2? 
Anſwer, 31491. | 

Dneft, 2. Two perſons A.and B. are of ſeveral ages, 
the age of the elder , being that of A is 70, the differ- 
ence of their ages is 19,whart is the age of B? An/w.51. 

| Queſt, 3. Whar number js that which being added 
to 168 maketh the ſum to be 205 ? 4nſw 37. : 

Queſt. 4. The ſum of two numbers is 5 17,the leſler 
is 40, what is the greater ? Au/w 477. © 

Dueft. 5, A certain perſon born in the year of our 
I ord 1616 deſires to know his age in the year 1667, 
WW what was hisage? A»ſw 51. 

Burſt. 6. The greater of two numbers is 130,their 
difference is 49, what is the leſſer number ? A»/w.8r. 


Cm 
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CHAP. 'V. 
Multiplication of Whole numbers. 


| M Ulriplication teacheth how by two numbers gi 
| ven to find a third, which ſhall contain either of 


the numbers given, ſo many times as the other contains 
I 0r unitie, | 


11, Of 


26 Multiplication 
IT, Of the two numbers gre in Multciplicarion, 
one (which you will) is called rhe Multiplicand, and the 
other the-multiplicator (or both are called FaRors.) 
III. The number ſought, or ariſing by the multipli- 
cation of the two. numbers piven is called the produR, 
the Fa, or the ReQangle : Soif 5 be given to be mul- 
. tiplied by 3,or 3 by 5, the produQtis 15, thatis 3 times 
5,0r 5 times 3 makes 15 : and here 5 may be called the 
Multiplicand, and 3 the Multiplicator,or 3 may be called 
the Multiplicand, and 5 the Multiplicator ; and as 3, 
(one of the two numbers given) containeth 1 or unity 
thrice, ſo 15 the Product containeth 5 (the other given 
number) thrice, likewiſe as 5 ( one of the given num- 
bers) contains unity 5.' times, ſo 15 (the ProduR) con- 
tains 3 (the other given number) five times. 
TV. Multiplication is cicher ſingle or compound. 
Single mul- V. Single Multiplication is,whben the Mul. 
tiplication. tiplicand-and Multiplicator conſiſt each of 
them of one only figure as in the laſt Example, In 
like manner if you multiply 9 by 5, the Produdt is 45, 
this is likewiſe ſingle multiplication : now the ſeveral 
varieties of ſingle multiplication are well .expreſt inthe 
Table following, uſually called Pjthagorar his Table. - 


The Table of Multiplication, 
TYEYESFIELKCIFHLELED 
2]|4|6]|8 |10|12|14'16| 18: 
[6|9 i 12 [15] 18] 21 | 24 [27 
[8 [12] 16120]2q|28132|36 

O 
2 


[15] 20] 25130135 [49 | 4: 

r2 |18]24 130] 36142 | 48| 54 
7 [14 |21|28 |35|42|49| 5616: 
(8 [16|24[32 | 40| 48[56164|72 


| — — 


ig (18 [27 | 36145 | $4[63172|83] The 
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The uſe of the T able is this, having one figure given 
to be multiplied by another co know the produ&' of , 
them,find the multiplicand in the top of the Table, and 
the multiplicator in the firſt Column thereof towards 
the left hand ; this done, in the angle of poſition jult 
againſt thoſe two figures you ſhall find the Produa,<o g 
being given to be multiplied by 5, I find 9 in the cop of 
the table,and fin the firſt column towards the left hand, 
then carrying my eye from 5 in a right line equidiſtant 
ro the upper tide or top line of the Table , until I come 
to that ſquare which is direQly under 9,1 find 45,which 
is the Produd required. The particular varieties of this 
Table onght to be learned by heart , (that is, a man 
muſt be able to pive the Product of any ſingle multiph- 
cation withour the leaſt pauſe or ſtay ) before he can. 
readily work compound multiplication , as will farther 
appear hereafter. Lake 

V1. Compound maltiplication is, when ond 
the multiplicator and multiplicand either por rel 
one or both conſiſt of more figures chan #10». 
one. 

V I. Incompound multiplication, when the num- 
bers given do end with ſignificant figures , place them 
as in Addition and Subtraction, So 13 4 being given to 
be multiptied by 2, place chem chus z then 
proceeding to the multiplication, fay thus, 134 
two times 4 is 8 which write under the 2 
line in the rank of your multiplying fi ——— 
Sure ; again fay two times three is 6, » 268 
which likewiſe write under the line in the 
next rank , laſtly rwo times 1 is 2 which being likewiſe 
written'down under the line in the next rank , the 
ProduR is diſcovered to be 268,and the work will ſtand 
as in the Marpent, 


F III. When 
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VIII. When the multiplicator conſiſts of more 
a figures than one , as many figures as it hath , ſo many 
ſeveral produ&s muſt be ſubſcribed under the line, 
which at laſt being added into one ſum gives you the 
total produtt of all. So 1232 being | 

. given to be multiplied by 23, the I232 
operation thereof will ſtand thus for 23 

1232 being multipliedby 3 (accor- — 
ding to the laſt rule) the produdt is 3696 
3696, again 1232being multiplied 2464 
by 2.the produR is 2464 , which ſe. 
veral products afcer they are placed 28336 
in their due order, {that is, the firſt ny 
figure ariſing in each produ& under 

his refpe$tive multiplyipg figure ) 1321 
and added together produce 283 36 I22 
| theproduct required : In like manner 3993 
1321 being given to, be multiplied by 2642 
+23, the product is 162483 and the * 1321 
operation will ſtand as you ſee it in” 762483 
the Margent, 


1X, When the produ@ of any of the particular 


” 


figures exceedsten, place the excefs under the line 

as before, and-for every ten that it ſo exceeds, keep one 

in mind to be added to the next rank. 
Example, 30684 being given tobe. | 

multiplied by 36, the work-will ſtand =3<94 

thus; for 6 times 4 being 24 I write __ 

4 under 'the line and referve 2 in 15504 

mind for the two tens , then ſay 6 *'9252 

_ times$is 48, unto whichif I adde2 111024 

kept in mind, the whole 1s Fo, T0 ts 

wherefore ſubſcribing o inthe next rank under the line, 

( © becauſe thete is no exceſs of 50 above 5 tens) 1 re- 


ſerve: 


ah ith _ alt, _— _—4 — hap} _— 
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ſerve 5 in mind for the 5 tens; again I ſay 6 times no- 
thing is nothing to which adding 5 that I kept in mind, 
the whole will be but 5, which 1 likewiſe ſubſcribe un- 
der the line in the next rank , again 6 times 3 is18, 
which (inregard 3 is the laſt figure of the mulciplicand) 
I write-wholly down ; ſo that the particular produ& 
ariſing from the muſriplying figure 6 is 18504 , in like 
manner proceeding with the multiplying figure 3, the 
particular produ& arifing will be 9252. Laſtly , theſe 
ſeveral produdts being placed in due order , and added 
roperher'( after the manner of the $th, rule of this 
Chapter) will give 111 024, which is the total produRt 
ariſing from the mulciplication of 
3084 by 36 ,, and the operation will 3073 
ſtand as.in theMargent, Aﬀter the fame — —* 
manner if 5073 be given to be multi- NT 
plied by 256, the produ@ will be 25395 
tound to-be 1298688, &the operation 0.5..." . "IRA 
will ſtand as you ſee in the Example. 1299688 

XY. When the two numbers | ob ro be multipliedy 
do one or both of them end with a Cypher or -Cyphers 
towards the right hand, multiply the ſ1gnificant iigures 
in both numbers, one by the other,negleRing ſuch Cy- 
| hers, and when the multiplication of the Hpniticanc 
figures is finiſhed, annex on the right hand of the num- 
ber produced bythe multiplication , the Cypher or 
Cyphers with which one br both. of i 1 IE 
the numbers firſt given did end, ſo - 43100 
will the whole give you the -rrue 
produ& demanded: Example,q43100 — : — 
being Þiven t9 be multiplied by "5 
15000 the produ will be found to be -_<? 
646500000, for omitting the Cy-64659900 
Phers which ſtand jn the laſt places to. 


wards 


30 Multiplication, 
wards the right band as well in the mulciplicand as the 
mualciplicator , I multiply the ſignificant figures 4 3 1, by 
the figures 15, (according to former rules) ſo there will 
ariſe 6465, to which annexing on the right hand all the 
Cyphers before omitted, the rrue produ& will be 
646500000 ; more examples hereof are theſe follow- 


- 
« 


43125 _  Fio8aco © 
_. © I500 I25 
215625 25540 
4.3125 I0216 
_— 5108 
. 64687500 [= 
Ro E 638500000 


X 1.. When in the Mulciplicator , Cyphers are in» 


cluded between ſignificant figures , multiply by the ſaid 
fignificanthgures, negleCting ſach Cyphers or Cypher, 


bur obſerve otigently ro fet the particular products of 


the ſignificant ru intheir dueplaces according to 
the eighth rule of this Chap,So if 56324 be given to be 
multiplied by 20006, | firlt | 

multiply the whole multipli- $6324 

cand $6324 by 6, andplace | 20006 

the produ@ orderly under- mmm 

neath the line , then paſſing 337944 


over the three Cyphers ; | _ 112648 

multiply $6324 by 2 and ———— 

place 8 (which is the firſt ex- 1126817944 * 

ceſs of this particular. pro- | 

du&-) direaly under the multiplying figure 2, a1d the 

reſt in their order , ſo atlaſt the true produR will be 
__ found 
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Chap. 4. 
found to be 1126817944, and che work will ſtand as 
you ſee the Example - | . | 
More Examples hereof are theſe that follow. 
| Oe 23765 
PRE. - AR Nb 4 
12376 47530 
3094 mn þ 
Rl 23765 
321770 _ Y A 
F 244827030 


Note , that one of the principal cautions tobe ob- 
ſerved in Multiplication is the due placing of the parti. 
cular produdts ariſing by each” multiplying figure, and 
that may be performed either 'by taking care to place 
the firſt figure or Cypher which ariſerh in cach produ& 
under the reſpe&ive multiplying figure; or art leaft 
the firſt place ariſing in the ſecond produ@ muſt ſtand 
under the fecond place of the firſt produc, and the firſt 
place of the third particalar produ& under the” third 


Place of the firſt, &c. 


X11. When a number is given to be multiplyed by a 
number that confiſts ot 's or anunitein the firſt place 
towards the left hand and a Cypher or Cyphers onthe 
right hand of ſach unit { ſuch are 10,xco, 1000, 1c000, 
&c, the multiplication is performed by annexing the 
Cypher or Cyphers of the multiplicator at the end {to 
wit on the right band) of the multiplicand : ſo if 326 
be given to be multiplied by 10, the produc is 3260, if 
by 100, the produtt is 32600 ; if by 1000, the pro- 
duQis 3 26000, in like manner if 170 be multiplied by 
10 the produt is 1700, if by a 100, 17000 &c, 
X111. When 


32 | SabtraGion 
kai X111 When more numbers than -_ are 
outinua' JT | 

given to be multiplied one by the other, 
kl **" that kind of multiplication is Lalled con= 
multiply any two of the numbers given one by the 0- 
ther , then multiply the produ& by another of the 
numbers given , and this produ& by the fourth num- 
ber given {it there be ſo many) and in the order till 


*% 


every one of the given num- 


bers hath been made a mul. 18 

tiplicator , ſo the laſt pro- 4 

dud is. the true produd re- 

quired. Example. If 4, 18 72 produft 1, 
and 22were given to be mul- 22 


tiplied continually , firſt 18 
multiplied by 4 produceth 144 
72, which multiplyed by 22 144 
(the third number)produceth  —— | 
1584 the laſt produt.or "1584 Prodatt 2, 
number required : ſee the IP; 
work in the Margent. The proof of Multiplication is by 
Diviſion as will appear in the next Chapter. | 


ky 


I : 


CHAP. VI. 

| Diviſion by whole numbers, | 

I Dots is that by which we diſcover , bow often 
one number is contained in another , or (whictt 


is the ſame) it ſheweth how to divide a number pro- 
pounded into as many equal parts as you pleaſe. 


1 1. In Diviſion there are alwayes three remarkable _ 
numbers whictrare commonly called by thee names ; 


the 


Book 1, 


tinual , and is thus performed , viz. firſt 


4 
. 
@ 
*\ 
3, 


Chap. 6. 


by whole numbers. 29 
the: Dividend, the Diviſor and the Quotient, 

711, The Dividend is the number given to be divided 
into-equal parts, FTC ECHLER AFL LET OD, £30 
1. The Diviſot is the number by which the dividend 
is 0-be divided that is, it is the number which declareth 
into how many.cqual parts the divided muſt be divided. 

V\'The Quotient is the number ariſing foi the divi- 
fion,and ſheweth one of the equal parts required : fo if 
15 were given t6 be divided by:;5, or into 5 equal parts, 
the nnmber ariſing,” or one of the equal parts will be 3, 
for 5 is found three times in 15: And here 15 is the 
Dividend, 5 the Diviſor , and 3 the Puctient. 

/ 7. Diviton being the hardeftlefſonin 
Arithmetick , muſt be heedfully intended - nk fe Kot 
by the Learner , for whoſecaſe Fſhalluſe * 4b 
my utmoſt endeavours to make the' way. ſmooth by 
Rules and Examples , beginning with the eaſieſt firſt, 
which will be in that caſe when the Divifor conliſts 
of one figure only: for Example; let it be required 
to divide 19% by g , or 192 ponnds into 8:equal parts 
or ſhares: here 192 is the Dividend, $ is the Diviſor 
and the 2worizxt or one of the equal parts is ſought. 

. V11, Place acrooked line at each end of the Divi- 
acxd , that on the left band ſerving for the place of the 
Divifor , and thaton the right for the Quotient ,, then 
i the Divi/ſor bea ſingle figure, ſubſcribe a point un-. 
der the. firſt figure of the Dividend towards the left 
hand,if fach farkt figure be either equal unto or greater 
than Fs Divi/or , butif mw firſt fipure be leſs than the 
Diviſor, puta point under the next place TOES?» , 
of the doidend' which number fo di- wo 19-Die- 
linguiſhed by the point may be called | 
the Dividual;: ſo inthe example given in the 8) 192 ( 
6 Rule, 192 being the D3videyd, and $ the 44 
D | _  Diviſer, 


24 _ 1 Daviſon Book x; 
Di: viſor] labſcribe: a point. under 9;not under 1, becauſe 
it is lefy than the Djvi/er.. This done, the Dividuat., or 
number whereof the queſtion muſt be asked, is 19«;1::{/ 

F111. Raving thus prepared the numbers , ask how 
often the,Divi/or is cantained in the Divideal,;and write 
the number which anſwers the queſtion in the quotienry 
thea multiply the diviſor by the number. placed inthe 
quotient and ſubſcriþe-the product underneath the Di-, 
vidual ,, Laſtly having drawn a line under the produR, | 
ſubtraR i it from the Dividual and ſubſcribe the remain. 
der,orderly underneath-theline: ' 


So demanding how. many. times 8) 192 Ca EE 
the Diviſor 8 is found inthe Div | 16 © ©! 
vianal 19, the anſwer: is two CE | 
times, wherefore I write 2 in 44 : 1 


the quotient, then myltiplying 

the Diviſer 8 by 2 (the number placed in the quotient F 
the produ& is 16:which I ſubſcribe. orderly under the 
OL 19, and after a. line is drawn underneath-the 
produ 16, I ſubtra& it fromthe Dividnal i9; and 
place the remainder 3 underneath the line, - 

I-X.. Put another point; under the next place of the 
Dividend towards the right hand , and bring down the 
figure or Cypher ſtanding in thar place' to the remain: 
der, that is, ſer it.next after ir-, ſo the whole will bea 
new Nividual: Thus a point be- 
ing placed under. 2 which ſtands © 8) 192(2/: 1 


in the next place of the Divi- * 
'dexd;1.write 2 next after (to wit, a 
on the right hand of) the re- 32 


mainder '3 fo is 324 new divi- 

dual , or number whereofthe ſecond queſtion muſt be 

a;ked, & the work will ſtand as yon ſee in the example. 
X. A new dividaal being ſer apart, renew. the 

queſtion 
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queſtion & proceed according to the eighth rule of this 
\r | Chapter, Thus demanding how often He diviſor $ is 
.: faundin the divjanal 32, the anſwer is four times. 
” wherefore | write 4 in the quot;ent ,. then multiplyicg 
> | the diviſor 8 by 4(the figore laſt 8) 192 | 

placefin the'quortiexr)the produt 4192 (24 


Þ is 32/, which 1 ſubſcribe under _16__ 
- | the Dividua/32,and after aline Wh 
75 drawn underneath, I ſubcrat = 008 
_ | the produR 22 from the dividual O 


- 32, and there being no remainder I ſubſcribe o under 
the line, ſo the whole work'being finiſhr the quotienc 
is found to be 24, & the operation ſtands as you ſee in 

| the Example; wherefore I conclude, if 192 pounds 

«4 | beequally divided amongſt 8 perſfons,the ſhare of each 

- perſon will be'24 pound, | 

A ſecond Example , letit be required moe's ode 
pounds into _g equal parts , having diſtinguiſhed rhe 
firſt Dividual by a point (accordinp to the ſeventh Rule 
of this Chapter.) I demand how _ 6 ( 
often 'the Diviſor 9, is found in 9) 930 (lt 


> — Þ Of Red — £2 


. the Diviaual 9.;- and finding it 9 
- | once contained init, 1 write 1 I 


in the quotient, then multiplying : | 
a | theDiviſorg by x,the produtis 9, which, ] ſubſcribe 
under the Dividual go, after this,aline being drawn un- 
derthe produ@ '9, I ſubtract it from the Dividual 9, 
and there being no remainder , I place o underneath 
the line as you {ce inthe example. : 

Again, placing bonne HB 2 which ſtands in the 
next place of the dividend , I tranſcribe the ſaid 3 


" next after the remainder ©, for- . _ "pf 
f a new dividual, then asking how 9) 936 (1 
: & often thediviſor g is conrained 2 


o. . * +» | pf &H Wo G3 
; in the dividual 3, and _ ot 0 - 


ingit once contained bank: [ write 0 inthe quotient, 
and now becauſe the prodat which ought to ariſe from 
the Multiplication of the diviſor by o ( the cypher-laſt 
placed in the quotient ) amounts too, the Dividual- 3, 
out of which that produ@ ſhould have been ſubtracted, 
remains the ſame without alteration ; wherefore after | 
a point is ſubſcribed nnder 6 the next place of the divs- 
dend, 1 annex 6 to the dividual | 

3, ſo there will be a tiew div;- 9) 936 (109 | 


dual , to wit, 36 : then de. 9 
manding' bow ofcen the diviſor LAS 

9 is fonnd in the divideal 36, the 036 
ks will be 4 times, wherefore  _ 36 \ 
I place 4 in_the quotient, and | 
multiplying the divifvr 9, by 4, ' ' © 


the produc is 36, which I fyb- 
. cribe under, and ſubtra@ from the Dividual 36, fo ah 
remaindet\is o, thus the whole work being finiſht , [the 
- quotient is found tobe 104, as you ſeein the example; | 
Wherefore conc]ude if 936 pounds be divided equally 
amorgſt 9 perſons, the ſhare of each will be 10; 
pounds, 1nlike manner if 296163 be divided by 7 the 
quotient will be 42309, + | 
Tie ſub Bunce of diviſion "The whole work of diviſion is 
6 ha Lethel [6 pier. briefly contained in the following | 

Dic JHot ,altiplica \ſubduc, traniferqueſeeandur. 
._ -orthus, | 
Firſt you muſt ak ho oft, in Aotient anſwer 
make ; 
The multiply, lubtraft, a new Dividual take. 

XI, When in diviſion the 
diviſor conſiſts of a ſivgle figure 
only,the v3 hog may be writ- | 

ten 


"A compendiouswa of di- 
viding by a ſingle few 
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ten down , and all the operation performed in mind, 
without writing down any parc thereof ; fo 82506 be- 
ing-given to be halfedor divided into two equal parts 
the work will be thus, The. q bs 

diviſor 2, is found in 8, four 2) of, (4125 
times; in'two, once. in x, twice and there will remain . 
x, which 1 being ſappoſed to ſtand before the Cypher 
makes 10, Then1 fay 2 is found in 1o five times, and 
laſt of all in 6 three times; fo that the: true quotient 
or one half of the given number 82506 is found to be 

125 y x | = | 

: in "ARENA if $2506 be given to be divided by 3 
or into3equalparts,the work will be _<,_. : 
thus, the Gwiſers is found in 8 twice 7” 52506(27502 
& there will remain 2, which 2 being ſuppoſed to Rand 
before (to wit, on the left hand of)the foliowing 2makes 
22,then I ſay 3 is found in 22,7 times ; in 1545 times,in 


' © not atall; and laſtly in 6, twice , ſo that the rrue 


quotient or one, of the. three equal parts required is 
27502. Aﬀer the ſame manner niay diviſion be 
wrought by any ſingle figure, without rauch charge to 
the memory, . Note here the -, Note,concerning the 
Learxer may ask what ſhall be remainder \after the 
done with the laſt remainder ifany Diviſion is' ended , if 
happen, whearhie div; fion is finiſh #7 Yappes. 

ed ? For afull anſwer to. this, 1 refer the Reader to: 
the fifth. Rule of the ſeventh Chapter , . yet I ſhall bere 


; propound an example where the ſaid cafe happens, 


viz, let it be required to divide 351 by $,or 351 pounds + 

equally amongſt 8: perſons; now if the operation be . 

proſecuted according to the 

former rules , the quotient will 

be found to be 43, and after the 8) 351 (43 

&vifzon is finiſht there will re- | 
D 3 main 7, 
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main 7, that is , each perſon muſt haye 43 pounds and 
there will be an overplus of 7 pounds, which muſt be 
alſo divided equally among the 8 perſons, but that can-. 
not be done till the 7 pounds be reduced into ſhillings, - 
and then thoſe ſhillings muſt be divided by $ , to give 
every perſon his due ſhare of the ſhilliigs contained in 
the ſaid 7 pounds , again, if there yet remain any ſur- 
pluſage of ſhillings , they muſt be reduced to pence, 
which muſt alſo be divided by 8 to give every perſon, 
his due ſhare of pence, ſo that when this queſtion is 
fully anſwered each perſons ſhare will appear to be 
43 1,——17,,— 64d. But how the before mentioned 
Redattion iS performed will be made' manifeſt in the 
fiſch rule of the next Chapter, | 
Diviſiow by 120 XII. When the diviſor conſiſts of 
or more figures, OO, three, or how many places ſoever, 
the firſt and ea- the operation is more difficult than the 
ſyeſt method former, but depends upon the ſame i 
grounds , and therefore the learner being well verſt 

1n the preceeding method of dividing by a hogle figure, 
will the more readily underſtand theſe thar follow 
which are wo ,. whereof the firſt is che eaſier, but the 
latter more expeditious,and that which indeed is prifici- 

_ pally to be aimedat - For an example of the 'former, 
jet it be required to divide 41 12772 by 708, or (which 
1s the ſame) to divide 41 12772 intop08.equal parts, 
Firſt, a Table is to be made to ſhew at firlt ſight 
any *1riple or produt of the D5vi/or, it being taken 
twice, thrice, or any number of rimes under ten ,: ſo 
having firft written down the divi/or it ſelf 508 , and 


. drawn 
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drawn a line onthe right hand! © © | 
thereof, I place x on the right-* 7 ho Diviſor, 705 
hand of the line direQly againſt'  '. *'- - C1476 
the diviſor; then underneath 12124 
the diviſor 908 I ſubſcribe the ] 2832 
the double thereof which is 3540 
1416, and place the figure '2 4 4248 
direalyagainſt the ſaid'double; ' - | | 4950 
| 


to wit, on the other fide of the 5664 
line, Again adding 1416 (to- (0372 
wit the double ot the diviſor) X 
tothe diviſor it ſelf, 708 the” og ap phe 
ſum is 2124 for the triple of the Deviſor, this eriple I 
ſabſcribe under the d6uble,and place 3 onthe other ſide 
of the line riphe againſt the'triple 3 Again addirg 2124 
the triple of the wr: bg £6 the diviſor 708 find 2932 , 
for the quadruple of the 4ivi/ſor,which quadruple 1 ſub- 
{cr.be under the triple,and proceeding in like manner, 


DD GIN @m-e ww uq®. 


ultiples of the diviſors 


| at (aſt the Tableis finiſht, which readily Chews the d3v:- 


ſor, with the duple,triple, quadruple, quintuple,ſextuple, 
ſeptenple, oftuple, 6h nounple of the diviſor. 

Now for a'proof of the ſaid Table , adding the laſt 
njder theteof'to wit 6372 ( which was found to be 
nie times the diviſor) to the diviſor 708 Tt find the ſum 
to be 5080 which (by the 12th Rule of the 'fifth chap.) 
1s evidently ten times the diviſor, wherefore conclude 
rhat the Tableis true, in regard that the'laſt number 
thereof is derived from all the ſuperiour numbers. 

' 'The Table of multiples or ProduQs of the divy/or 
being thus prepared , write down the dividend on the 
right hand of-che diviſor , then diſtinguiſh by a point 
fo many of rhe formoſt places of 'the dividend towards 
the left hand as are either equal in value(bÞeins con- 
tidered apart ) ro the dir3Jor , or which being greater, 
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yet come neareſt to the : 7081) 4112772 (586p | 


_ value thereof; thus 4 fub«. 1416/2 ; 3540' 
ſcribe a point der 2, herge,. 1243 

by ſetting apart 411 2being.. -: 

f few:Rt of the formol $4 
places which will contain 
the diviſor 7508 ſo is 4112. 
the diyidual , ( or number : 
whereof the "firſt queſtion 
muſt be asked) then de- 
_ manding how often the diviſor 7c8 is contained in \ the 
dividual 4112, the anſwer will be found .by the Table 
ro be five times , for looking in the Table y tro find 


the dividnal exattly ,\ but 1 fee that 6 times the diviſor _ 
1s the next greater-than the dividnal 4112, and five | 


times is the next leſſer, wherefore þ write 5-in the 
quotient and the number i inthe Table. which ſtands a- 
- Fainſt 5, to wit, 3540 I ſubfcribe.under, the dividual 


4112, then kavirg drawn a line underneath, I ſub- - 


efaRt 3540 (which is five times the. diviſor) from the 


dividual 4112, and ſubſcribe the remainder 572 under- | 


neath the line; that done, [ put a point,undey the next 
place of the dividend towards the righe-hand,, and | 
cauſe the figure 7 ſtands inthat place , I rranſcri 


- 


next after the remainder $72, ſo there is $727 for @ 


new dividual. 

Ihen demanding how' often the divifer 708 is con- 
tained. inthe dividzcl.5727 , the anſwer will be found 
by the T ableto be 8 times, for looking in the Table 1 
find that 9 times the Guifee | 1s the next greater, but 


$ rimesis the next leſſer than the dividaal , wherefore | 
] write $ in the quotient, and the number i inthe Teble 


which-ttands againſt 8, to wit, 5564 1 ſubſcribe under, 


and ſubtra& from the dividual $727, placing the re- 
mainder 63 underneath the line |» | Again, ; 


W | 
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Again, I put 4 poirit-under the-:next place-of the' divi- 
derd, where 1 find the figure 7, and+ therefore; cranſcri= 
bing 7 next-afterthe remainder 63 ,' che. new dividual 
wil be 637.4 thei demanding. how ofcen: rhe diviſor 
708.is contain'd inthe dividual.639; and: not finding 
it once contain'd therein, 1 write © in the quotient, and 
fince.in this cafe; (that :is; when a: :cypher anſwers the 
queſtion) he. divides! remains the {ame withour altera- 
tion, the figure br:cypher ſtanding in the next place of 
the dividends. to-be'tranſcribed after the di2idual for a: 
new dividual, {fo writing 2 next after 637, the new 4i- 
vidual is 6372; wherefore demanding how often the di- 
viſor. 708 is coritaind in 6372;.] finde by the Table itis 
contain'd in it g times, wherefore writing 9 in.the-qao- 
tient,and placing the number which ſtands againſt 9 in 
the Table, to/wit; 6372 under the d:ividual.6372, and 
ſubtraQing»it from: the :&ivsdual: there will remajn ©, 
Wherefore | conclude if 4172772 be divided by 708, 
or into 708: equal parts, the true 'quatiext or one of the 
equal parts requiredis 580g. :./: - E Fs 
In like manner-if /20304 be divided. by-188,. that is 
into 188 equal-parts, ihe quotienc ariſing ,.or. one of 
thoſe equal partswill be. 108, and the operation will 


* 


ſand as you ſee.: ! 

Diviſor, 1881 | 

' 3702 _-) 20304 (10 

- $6413 - 188 £5 
72.4  —— 

1128/6 {1% £6 IS 

13167 | — b. — No ; 

15948-...1- : 47,-:0- 


Afmltiplies of thi Divi/or 
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The 


The preceeding method of Divs/oy; by:the help of a 

T able of the 2detiples or Produdtsof he Dzviſor, av il k 
it is maſt ak, in ane Cale, ( nimly , where the if ** 
Div3ſor is great, and a quotient of many places is requi. 
red, asin calculating :7 ables of Jem F Afrentw cat 
T ables and ſuch like) icexcells all other 'waies of Divi. N._ 
fion, bothin reſpe& of:certainty and expedition, bur for 
common praQice iti too tedious , andtherefore I ſhall 
proceed to the choiceftpractical method, © *' 
X11, 1 now come to the laſt. and: principal. method” of 

oy * Diviſion, when the Divifer con- 4j 
The latter and choiceſt {fs of many places,which to ſuch - 
ractical, method of _ p.2 the Table of Multiplis 


viſion, when the Di- 


viſor conſiſts of many ' cation by heart will ut be diffi« Go 
ak peer .  emlrfor example;let 56304 bea "ho 
| kd - namber given to-be divided by Nl . 
184, that is, into 1 $4 equal parts; andthe quotient or Iy 


one of the equal parts isrequired, /. - 
Firſt, diſtinguiſh by a point{as before) 'ſo many of N., 
the formoſt places of the dividend towards the left hand 
as arecither equal in value (when they are conſider'd a- 
part) to the diviſor, or elſe: which- being greater, yer I (- 
come neareſt unto it,- thus 1 ſubſcribe a point under the I © 
figure 3, thereby ſetting apart 563 being the feweſt of 
the formoſt places which will 
184 ) 56304 ( contain the d5vi/or, ſo is $63 the I 1, 
* *a5viazal , or number whereof 
the firſt queſtion muſt be asked. Having thus prepar'd 
the numbers, [ demand how often the diviſor 184 is con- 
tained in the dividaal563 and ſince to anſwer this que- © , 
ſtion and ſuch like, there 1s a neceſſity of tryal, ir will 
be requilite to ſhew how this tryal may fitly be made : 
firſt, therefore compare the number of places in the WW 
aividual, with the number of places in the diviſor, _ 
when 


» oe 4 ett FS i a Lol te rm — 
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{hen the number of places is the ſamein both ; let it be - 
isked how often the firſt or extreme figure of the divi- 
/or towards the left hand is' contained in the firſt figure 


vf the dividual towards the: fame hand , ſo here de- 


manding how. often 1 is contained in 5, the anſwer is 5 
times, WheticeT infer that the diviſor 184 is not con- 


tained ofcner than 5 times in the d5vidua/ 56; ( for 6- 
times 184 is manifeſtly greater than 563 ) but whither 
it be contained 5 rimes 1n it or not, examination muſt 
be made either by multiplying ( in ſome by-place) the 
diviſor 184. by the ſaid 5, and comparing the: product 
with the d:vidual 563, of elſe thus, ſaying 5 times 1(to 
wit the 1 in the d5v3/or) is contained in 5 (co wit, the firſt 
figure of the dividaal 563) 5 times, bur then 8 (the fol- 
lowing figure of the divs/ox) cannot be found 5 times in 
6 (the following figure of the d;videxd) and conſequent- 
iy the divs/or 184 is not contained 5 times in 'the divs. 
dual 563, wherefore | make another tryal to ſee whe- 
ther it may be contained 4g times in it or not, ſaying 4 
times 1 is 4, Which is found in 5, and there will remain 
*, but then 4 times 8 which is 32 cannot be had in 16, 
(for the x before rewainitg being ſuppoſed to ſtand be- 
fore 6 maketh r'6) hence'l conclude again, that the d:- 
viſor 184 is not contained 4 times inthe dividnel 563, 
wherefore | make another tryal to ſee whether it may 
be contained'4 times in it OF not, ſaying 3 times 1 is 3, 
which is found'in 5, and there will remain 2, again, 3 
ricnes-$ 18-24, which is foundin 26, (for the 2 before re. 
maining being ſuppoſed to ſtand before the 65 in the 
aiviaual makes 26) and there will remain 2 : laſtly, 3 
rimes 4 is'12, which is likewiſe fougd in 23 ( for the 2 
remaining being fuppoſed co ſtand before the 3 in the 
diviazal makes 23) whereby 1 ſee that the diviſor 184 
is contained 3 times in the d3vidnal 563, wherefore [ 
| Wltte 


m_ 
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write 3.in the quotient , and proceeding' according'to 
| the 8th Rule of this Chaprer, - I 
184) $6304(3 multiply the diviſor 184 by 3 


y (the figure placed in the quotient) 
HE). » ſo-the product is 55 2, which I ſubs 
= "x% ſcribe orderly - underneath. the; 


_ dividual 563, thenbaving drawn 


a line underneath the (aid prodgct, 1 ſubtraQ it trom the. 


dividual, and ſubſcribe the remainder which is 1 1 under 
the line, | ff 5 
- Again, according to the gth Rule of this Chapter, l 


brivg down © which ſtands in the next place of the 4i- 
_  widend) to the remainder x1, ſo there is 110 for a new 


dividuel, then demanding bow often the diviſor 184 is 
found in the divideal 110, and not finding it once con- 
cained init, 1 write in the quotient, ( which is to be 
done as ofcen as the queſtion ts anſwered by nothing ) 
now becauſe the-product arifing from the multiplication 


of the divi/or by o,(the cypher laſt placed in the quotient) 


amounts'to ©; the dividual. 110 out of which thar pro- 
auct ſhould be fubtratted., remains the ſame without 
alteration ; wherefore afrer a point .is ſubſcribed nnder; 
4 the following place of the dividend, I annex 4 to. the 


| laſt dividaal 110, fo there will be a new dividaal,to wit, 


1104; and here the queſtion 


184 ) 56304 ( 396 at large is to know how often. 


552 184. is found in 1104, but to 

Wo" In leſſen the tryal , becauſe the 

Sf I%, C dividual confiſts of one place. 
1104. more than is in the div3/or,, it. 
—— _ . muſt be asked' how often whe 
LN firſt figure of the diviſor on" 


the lefc hand is contained in 
the two formoſt places of the dividual towards) we wr 
nand, . 


% 
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hand; viz. I demand how ofcen 1 is contained'in 11,and 
although itmay be hzd 11 times, yet 1 need never begin 
the tryal above 9 times, therefore T make tryal witt 9, 
[ ſzying, 9 times' 1 is-9, which is found in 31 and there 
3 willremain-2 ; burthen'9 times 8. which is 72 tannorc 
!) Y be found in 20;( 20\becauſe the two remaining being 
ſuppoſed to ſtand before o in the Dividaal makes 20-) 
therefore I make crval with $ , ſaying 8 times 1 i158, 
which is found in 11, and there will remain 3,but then 
$ times $-cannot be had in 30,(3obecauſe the 3 remain- 
ing being ſuppoſed to and before the © or cypher 
makes 30) therefore I make tryal with 7, ſaying 7 times 


! 1 is 7 which is foond in 1 1-andibere will remain 4 ; but 
" Wl then 7 times 8 cannot behadin 40; therefore 1 make 
»  tryal with 6, ſaying 6 times'1.is 6, which is found in 17 
FI 2nd there will remain 5 ;, alſo 6 times $ is 48, which is 
. found in go-and there will remain. 2 , laſtly ; 6 times 4 


is 24, which is found in 24, whereby at length 1 ſee thar 
1M the Diviſor i8, is contained. 6. times in the Dividual 
1104, ,wherefore I write 6'1n theQuotient and ptoceed- 
} ing according t9the 8th Rele of this Chapter, I multi ply 
the Diviſor 384 by 6(the fighre laſt placed in theQuori- 
ent)ſo the. produt.is 1104, which being ſubſcribed under, 


© IN and fubtraQted from the dividealuog ;the Remainder. is 


b $4 


© i ©, fo at laſtt conclude that.the apogens ſought 15396; 
WU Note, if the figare aſſumed for the Quorient , Holds 
1 I good upon tryal as aforeſaid, by two or three of the _ 
1 tormoſt places of the Dividual, it will for the moſt part 
2 II fold chrovghont the Dividual ; bur this muſt be a per- 
© I perual.Rule, thar whenſoever'the Produ& of the mul- 
pa tiplication of the. Diviſor by the figure placed in the 


Quotient, happens to be greater than the Dividual from 
which * cal to be ſubtraQed, ſuch produQt muſt be 
{truck out of the work; and a lefler figure is to'be placed 


in the quotient, For. 


2 wt # Ch 
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For a ſecond Example, let it be required to divid 
15114220 by 2987, orinto 2987 equal parts,” +; | 
Firſt; the Diviſor 2987 being greater than r511,(to 
wit, the four formoſt placesof the Dividend) 1 ſer x 
point under 4, thereby ſerring apart 15114 for a Divi- 
dual, then becauſe the Dividual conſiſts of one. placeſſſ ; 
+  -* + * more than the Diviſor, I all ;; 
2987) 15114220 {5 how offen 2,(the firſt figure 0 
RY 4935 - the Diviſor { towards the lef 
Rs hand) is contained in 15 (the 
270 ewo formolt places of the Di- 
/OE-19 | vidual) and finding theAnſwer 
to be 7 times, 1 infer-thence that the Diviſor 2987 can- 
not be. contained more than 4 times in. the Dividaal 
15114, bot whether ir will be contained 7 times in it 
or not, examination muſt be made, either-'by multiply. 
ing 2987 by 7, ard comparing the Produ& with the 
Dividual 1 5114, or ee by the manner of tryal before 
_ delivered in the 1aſt Example, fo atlength it will be dif. 
covered that the Diviſor 2987 will not be found abave 
$ times in the Dividual 15114, wherefore(accordingto 
the eighth Rule of this Chaprer) writing 5 inthe Quo- 
tient, and multiplying 2 987 by 5, 1 ſubſcribethe Pro. 
du of that mulciplication which is 14935 , under-the 
Dividuat1 5 1 14, then drawing a line underneath 'the 
ſaid Product, and ſubtraRing ic from the Dividual 
. $114, I ſubſcribe the Remainder 1459 under the 
ine, FRG 49 ec i EN A Md 
Again, (according tothe ninth Rule of this Chapter) 
 ,.-_*  .._1*,  T bring down 2{ibe next place 


. 


2987) 15114220 (50" of rhe Diyidend) to the ſaid 


2402) . Remainder 1799, ſo the new 
DNS. _ Dividual will be 1792, that 
2h done, asking how often the 

TY - Diviſor 


\ 


—_ 7 7 


by. 4 _— CO om” UF I 


TH Chap.6. by whole numbers, 
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; prxgor 2987 is contained in the Dividual 2792; and 


t finding it once contained in it, | write oin the Quo» 
tient, and here becanſe the queſtion is anſwered: by o, 
the next place ofthe Dividend,to wit 2,is to be broughr 
down to! the” Dividual 2 


179210 the new-Dividual” 2987) I ” 14220 (5060 


1s 17922 :Then renewing 


BD 
theQueſtion,and proceed- - — : 7 | 
ing. as before; at length the ORG . 
Di viſion being finiſht, the —- 
Quotierit- will: be found _ 


5060 exactly ,withoat any poo ENG 
Remainder ;' Butif any Remainder had hapned after 
the ſubtraction of the laſt ProduR, it muſt have been 
proſecuted according to the direRions before (given in 
the Exampleat the latter end of the eleventh' Rx{/ of 
this Chapter. ' | Er , 
In like manner if 2208939550 be divided by 19999, 
or intO 19999 equal parts , the Quotient, or one of 
thoſe equabparts'will be found 60450, ard rhe work 
will ſtand as hete.you ſee, - | a 


* 19999) 1208939550 (60454 


99995. 


| This latter method of Diviſion is to be prefer'd before 
any of ;the-cotnmon waies of dividing by daſhing out 
of: figures, where the ſteps of the Diviſion A _ 
ounded, 


/ 


/ 


_ 


- ent, are ſo diſtinly and clearly expreſt; that if an ef 


100) 47130( 47 would be 472 pounds, allorif the | 
| 1000)4]720( 4 quali amongſt 160 perſons, a 
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founged; (befi tes the burden upon the metnory. by'a 
promiſcuous Multiplication and Diviſion) that if. any er- 
rour happen, it can fcarce be correQted wirhonc _ 
- ning the work anew; But.in the way'before ned 
the particular Multiplications , SubtraRibns ad Re 
mainders, which belong to every figate-of the Quori« 


. for happen, the work may ealily bereformed;' © Vl = 
Xx IV. S0' often as the Queſtion is repeated: in Dirk fo 


ſton, ſo many. places there mult be 

How the witmber in the Quodiy (whichimay be diſcs- fi 
of ws = "4  vered by the: number of points placed MW , 
T; Toned. | under. the:Dividend) and fo many tinies Iſl 1, 

-* > is one-and the ſame: kinde'of:opera- WW « 
tion repeated, the ſubſtance whereof-15>cohtained*'in MM , 
1he,.verſe. before mentioned: at the end; of the rently p 
Rale of this Chapter. [ 


A When the Diviſor conſiſts of 'x or.an pin ths I 
- >, *-.. extreme place towards: thecJeft hand; Iſl « 
4: compontoug pay ar4 nothing} but 6yphers.rowaxds es I « 
of ages + right,the divihon'is performed by cars ; 
wr as. ting off with a line ſo many places of ill « 
the Dividend rowardsthe right band aythe-Diviſor hath Iſl « 
| cyphers, fo che figures which and on the left hand of Il + 
the line give the (Quotienc ©: thoſe cur off to the 7 
right (if they are Ggnificant fpuires) are to be proceed- ill i 
ed with as a furpluſage.or overplos remaining, according IM 
to the Note ar the end of the eleventh Raje of this WW | 
Chapter, $0 if 47201, were gi- 
ven to be divided equally amongſt 
:0 perſons,” the ſhare of each 


10) 47210( 472 


47101. were roibedivided 'e 
ſhare 
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ſhate of each would be 47 pounds, and there would «be 

a ſurpluſage or remainder of 20 pounds to be alſo ſub- 
divided among(t them, after the ſaid 20 pounds are con- 

verted into ſhillings (according to ihe fifth Rule of the 

next Chapter.) Laſtly, if the ſaid 4720 pounds were to 

be divided amongſt 1000 perſons, the ſhare of each 

would be 4 pounds, and there would be a remainder of 
7:0 pounds to be alſo ſubdivided as aforefaid. See the 
form of the Work in the Xſargent. 

XV 1. When the Diviſor conſiſts of any fignificant 
figure or figures in the firſt or formoſt place | 
or places towards the left hand, and nothing. 4notherCom- 
but a cypher or cyphers towards the right, Pendtem 
cut off by a line ſo many places of the Di- ©/*7/**: 
vidend towards the right hand as the Diviſor bath cy- 
phers towards the right , then divide the figures of che 
Dividend which ſtand on the left hand of the line, by 
the figures in the Diviſor which remain when the ſaid 
cypber or.cyphers are omitted , remembring after the 
diviſion is fimſhed, to. write down next after.the laſt 
remainder the places of rhe Dividend which were firſt 
cut off : So if 36732 weregiven to be divided by 20, 
the Quotient will be 1836, andthere will remain 12 , 
viz, if you cut off one place from the Dividend to- 
wards the right hand { becauſe the Diviſor ends with 
one cypher) and thendivide 7-4 
the reſt, to-wit, 3673 by 2 8 
( according to'the eleventh . 21o) 367312 (1836 
Rule of this Chapter) there | 
will ariſe in the Qaotienc 1836, and the laſt remainder 
after ſuch diviſion is finiſhe will be 1, unto which if. 2 
(the figure firſt cut off from the Dividend) be annexed, 
te total reMainder is 12, ERAS 


| ig © 5g. 
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In like manner if 7456787 were given tobe divided 
by 304000, the Quotient will be 24, and there will xe- 
main 160787, viz, If you cut of 3 places from the 
| Dividend towards the 
304 [000) 74561787 (24 right hand,(3 places be- 
608 cauſe the Diviſor ends 
PPAES (9 with 3 cyphers ) and 
1376 then divide 7456 by 
1261 304, there will arife in 
theQuotient 24,andthe 
160787 laſt remainder afterfuch 
, diviſion is finifhe, will 
be 160, unto which if 727 (the places firſt cut off from 
the Dividend) be annexed the total remainder or ſar- 
pluſage is 160787, which is to be proceeded with as is 
direQed in the Noteat the latter end of the eleventh 
Rxle of this Chapter. 
XV 11. Diviſion and Multiplication do interchangea- 
bly prove one another , for in Divition 
The noo of © if you multiply the Diviſor by the Quo- 
ont Diviſis, tient, the ProduR will be equal to the 
MY Dividend:Soin the Example of the 13th 
"Rule of this Chaprey , if 184 the Diviſor be multiplyed 
by 3c6 the Quotient, the ProduR is 56304,which is the 
ſame with the Dividend : but when after the whole 
diviſion is finiſhed any figures remain of the laſt Sub. 
tration, adde them likewiſe to the Produc : fo in the 
laſt Exawple of the ſixteenth Rale of this Chapter, the 
Diviſor 304000 being multiplyed by the Quotient 24, 
roduceth 7296000, unto which if you adde the num» 
r remaining, to wit, 160787, theſum is 7456787, 
which is the ſame with the Dividend. Apain, in Multi: 
plication,if the ProduR be divided by rhe Multiplicator, 
the Quotient will give you the Multjplicand, or if the 
Pro- 
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ProduR be divided by the Multiplicand, the Quotient 
will give you tlie Multiplicator.: Soin the firſt Exam « 
ple of the ninth Rule of the laſt Chaprey, if the ProduR 
111024 be divided by the Multiplicand 3084 , the 
Quotient gives the Multiplicator 36, | 

There is alſo of Multiplication a common proof argued 
from the Multiplicand, the Multiplicator and the Pro- 
dud by caſting away nines, but by that way of proof 
(though rightly uſed) a falſe ProduR will be affirmed to 
be true, Example, if 3462 be multiplied by 786, the 
true Produ is 2721132, bat if I fay 4953132 or 
3153132 isthe produ& (or many others which may be 
given) the proof by nines will confirm them to be crue 
Produdts though they are falſe,as will be evident to ſuch 
as know the Rxle, which I mention here only to ſer a 
—_ upon it, thar it may be avoided by all loyers of 
truth, | Hb 
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CHAP. VI. 
ReduGion, 


h E gw as in Money, there are diverſities of 

Tz kinds, viz, in Enpland, Ponnds, Shilings, Pence , 
and: Farthings ; alſo divers kinds of Weights, Meaſures, 
_ &c, as hath been fully declared in the fecond Chaprer, 
And becauſe it is oftentimes required to find how many 
pieces of one kind of Afoney are equal in value to a 
$iven number of another (and ſo likewiſe of xeights , 
Meaſures, &c ) it will be convenient in this place to 
ſhew how chat is performed, ſince thereby the Rules of 


E2 Mul- 
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Multiplication and, Diviſio» before. delivered: will be: 
exercis'd; this kind of operation is.called Redutios, ; .; 


11. Reduction is either deſcending or aſcending, 


11]. Reduction defcending is when a number of ,a 
greater denomination being given, it is required to find 
how many of a leſſer denomination, are equal in value 
to that given number of. the greater :- As whenit. is re- 
quired to find how many /5+4ings are contained in zo 
poxends ? Likewiſe how many pence. in 320 foullings ? 
Or how many hopres 10-365 daies ? &c. 


IV, Reducion afcending is, when a number of a 


lefſer denomination being given, it is required to 
find how many of a greater denomination, are equal in 
value to that given number of the leſſer : As when it is 
required to find how-many pexce are contained in 500 
farthings ? likewiſe how many ſvillings in 348 pence ? 
or how many ayes in $64, howres ? &c. 
V. Reduction deſcending is performed by Malti- 
plication , for if the given number of 
Redufion de- Jntegers of a greater denomination , 
ſcending s per- hg multiplyed by ſuch a number of 1n- 
formed by Mul- bs he leff 4% 
riplication. tegers of the lefler as are equal to one 
of the Integers given; the ProduR is 
the number of Integers of the leſſer denomination re- 
ired, | 
by” 230 pounds of Engliſh money will be reduced in- 
to 4600 /ſvillings, for'if 230 be multiplied by-20 (the 
number of /4;/ings which are equal to z poxnd)the pro- 


duc is 4500; inlike manner. 4600 ſbi/liwgs will be re-. 
duced into 55200 pence, for if 4600 be multiplied by 
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L408 number- of: pence © + © 230 Ponds, 
contain'd 'in 1: Billing?) © = "20 


the produtt is '55200, © ' 4600 Shillings. 


Alſo $5200 pence being | p on 2 


$ 


multiplied by 4 (becauſe 


: 92 
4 farthings make a peniny) 46 
are reduced into 220800 - — <0 
farthings as by the ope= SR 


Pence. 


ration in the Afargent is 
evident: - Do 


220800 Farthings. .. 


' The like methodis to be obſeryedin ppeighrs, Mee 


| 


345 Onneen 


256. 
138 


165600 grains. 


| 8 to reſolve thatcaſe in Diviſion when the 
8 Dividend is /ef7 than the Diviſor ; Ex- 
WW «plc, Letit be required to divide 7 
pounds of Engliſh money equally a- 

= =Donglt 8 Perſons, . bere ic is evident 
that the Dividend 7 is leſs than the Di- 

| viſor8, that is, the number of pounds 

| | + 


ſures,&c. (0 345 onnees Tropare reduced into 6900 
penny weights and 6900 penny weights tor 6 F600 grains, 
as by the operation following you may ſee, 


"6900 penny weights. 
gp" 5" pal A 


Note, by this Rule the learner is furniſhed with skill 


Compare this 
with the Note 
pou the lafi 
Example of the 
eleventh Rule 
of the 6th” 

hapter, 
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is leſs than the number of Perſons and conſequently 
each ſhare muſt be leſs than a pound, ſo: that in effect 
it is required to find how many /pil/ugs and pence be- 
long to each perſon to his ſhare: -firit, therefoxe_ re- 
duce the 7 pounds into fillings, which will be 140,theſe 
divided by 8 give 17 ſhillings toeach perſon, and there 
will yet be a, remainder of 4 />i/lings t0 be alſo equally 
divided into 8 parts, but theſe 4 foslliauys muſt be.firt 
reduced into pence which will be 4$, taen dividing. :48 
by $, the Quotient will give 6 pexce more to every-per+ 
{on,; ſo at laſt iz appears that if 7 powwds of Engliſhimo- 
ney. he_equally divided into. $parts,. the entire. Quoti- 
ent (or one of the:equal ſhares) will be 17 foillings and 
G pence, Riſk and, 219 TV 1 

In like manner, if 354 pounds of Engliſh money be 
given to be divided equally amangſt 125 perſons , the 
ſhare of each will be found ta be 2 ponndr, 16 frillings 
7 pence, 2 farthings, and ſomwhat more, but the parts 
of a farthing .being.of no-moment, (and not properly to 
be handled in this place) are negle&ted. 

Compare theſe two Examples with'the laſt E xam- 
ple of the eleventh Rule of the ſigth Chapter. 

In ReduRtion deſcending the Learner may receive 
tarther help by the ſubſequent Tables. . 
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1, Of Engliſh Mont)s 
Pounds. Sd (29 ) ( Shillings.: 11013: 01 


' Pence, 


.- 
% 
, 


 Shillinge >.8< 


Farthings. 
'2+ Of 
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2. Of Trop Wright. 
Pounds D "12 (Ones. 
Onnees S 20 C Peuny woghts. 
OO] Q, | 
Penny w.. = 


24 Grains 


Alfoin 4 pothecaries Weights. 


_ Onncer Try YDC 8 Drams. 
> w 
| I 
Drams . IJ 3 2 Seruples, 


(= 
&}) 
Seruples -. Q 20 Erains. 


3+ Of Averdupois Weight. 


| HundredW. DC 4) « ( Querters. 


Dnarters (E J28CZ I Ponnas. 

Pounds S )}16( © ) Onnees. 

Onnces T 16 Drams: 
4, Of Liquid Meaſures. 


 Hogſneads YD (63) « ( Gallons; 
25/0 | 2 2 (I ) Pottles, 
Poteels : 2C2 Luarts, 


Duarts 4 


2 % Pints, 


E4 
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$*. Of .Dry "Mtaſares. 


Buſvely. 
Pecks, 

Gallons, 
Pottles, 


uarts, 


Pint, 


Duarters 
Bufhels 
+ Perks 
Gallons + 
Pottles + 


Lnarts 
6, of Lon Medſwrs. * 


tulrdhed by. 


F urlnge. 
Tards, 
Feet. 


Inches. 
Barley cornes, 


OE Zuarte Y \ . 


> 
Z | 


AY I 
: | Nails. 


at 


% Of Smperfn Meaſure of Lend. 


Y 
* 


- 


( Reeds, 


5; + 


(40 ; Ro Perches or Poles, 


2; 'of Time. 
| w | Dayer. 


Honres. 
60\ = Minutes. 


Mvultiplied by + 


V 1.Integers 


hap.7. ReoluFion, ' BZ 
-Fh _ of divers denominations are reduced 
into the leaſt of thoſe denominations 2 Hb hands 
xccordinptethe fifth Rule aforegoing, of Divers { 20%. 2h 
by deſcending'orderly to the next in- ations inro the 
feriour denomination, and adding to /owrf? of theſe 
each ProduR@ ſich Integers (if there 4%9mivotions. 
be any) whichare of the ſame name.” . | 

50 12 polthndy, 1.3 fillings and 10 pence are redu- 
ced into 3046 


pence 1n this | 4 5, #<. 
manner, vis, 79. AT ELIITILIO 
12 /, multi- | "> BEOS 

plied by 20 ST / | | 
(becauſe 20 x, adde 13 . 
make one /,)  -- 253 Shillings, 
produce 240 12. 
ſrllings, unto 0:3. 806 

which adding , , . 

13% the ſum —3026 

1s 253 ſeul- adde 10". 


lings: again 
253 ullings.;;; 
I2(becauſe,x f45//5ng is.equ 1 to.1.2 pence )produce 3036 
pence, unto which F 10 peyce-he added, the fum is 3046 
pence , as by the operation ih the Margent is ma- 
30 3  01nces, 16 penny weights, and 12 grains Troy 
will be reduced into 17196 grains, Luk 

17. ReduGjon aſcending is performed by Diviſion, - 
for if the number of: Integers given, * Reduftion F 


3046 Pence. 


Gb V2 Sol] aſceud- 
de divided by ſuch a number of the ing is performed 
fame Integers as are equal to one of # Diviſion. 
the Integers required, the Quotient is the number of 
integers ſought, | $0 


| -harehorgke brigades by =] 
OL. {axtrongs 10 2 ):Sive $4 $200 prrrce 18 the QQuoty 
4 Kay 4h rj) gies arach, be divided by 
Gahe muabenaf pence tn a filling) tha Quotientis 46 
failings." Laſtly , 14600 fillings being. divided by 
(becaufe 20 illings toake 1 poly ferling) the Wo 
Entis 230 ponds Ferlin Fr ns are. equal. to. 2208 
farthings firſt given, | The operation is as followeth., 


Io 12) 20) . 
4) 220800 (55200( 460.0 (230 b. 
20 48 {ES = 

20 72 

20 72 
oB 000 
o$ 

000 


In like manner, 34268 ; grains Troy wil be reduced 


tO 5 poxnds, 11 ounres, 7 penny weights , and 20 grains. 
This kind of ReduRtion may be'made the eaſier co the 
Learner by the following Tables. G 


1. Of Engliſh Money. 


Farthings D A Pence. $35 
Pence I 2 SY Shillings, 
Shilling: NS (2 "IC Penna, 


Live 


2 Of Troy Weigie, 


Grains © Penny SY 
Penny w. | 20h LA \Onncers | | 
Ounces * 9 (Pomnde Ie. 


Alſoi in Apathedaries rights. 


Grains 2.>C20} \ Seruples, 
Sernples >3I< 3 > >< Drams. 
Drams Y8( 8 Y9( Ones T rep. 


3. Of. Averdapois weight. 


Drams )>(16 Onnees. 
pron Y 416( 8 J Pounds, 

» Fds _ is ) 2uartersof C. 
Meer {4 ) CHumrad a. . 


4. of Liquid Meaſures. DD 


d 

A Pints 

{ Duarte. 
Pontles $$) 2 4 
Gallony (67); 


'5..0f Dif Pann" 
Pin out $0 213 -- 
Harts 
| = BY —o 
.Callexs- 
Peeks 
""Buſhel:s 


- 


Reclyfti-n 
6, of Long: Meaſnres 


: BarltyC+ Inches. . 
Inches _ Feet. in ; 

Feek \T arat:. 
Yards \ : Furlouge. 4 
- _ Furlengs 3 Engliſh miles. l 
119 
- = ( \ 6 
Nails = (40 . Quarters of Jaras , 28 
3 Þ alſo of ells, | © e 
| Duarters \.&'( 4 2( Tards; alſo Ells. ; 
| 
Go 7, o& Sapepfered Myaſmies of Lava, C 
An 


; Perrhes J>' 30" { Roodr or ugrter of 


. «44; or Poles. k ( E  Aeves'_ 89 
Roods $( 4 NL Acres, 
k z Vine 
MN. AIGHS I mg 
$, of T ime. #. 5 
"Jt Fo Fo. IDES 
Mdfiites & 6dY. \ "Honresnl?." : 17 
Heures' S424) BI Dajes,. 3 6c 
TSB & A to Cd 
Ii 


Note, that if after. Divi on:is finiſht in ReduRtion 
aſcending there be any remainder, it is of he ſame del 1. 
nomination with the Dividend, | \, «141 | 

Note alſo that ReduQtion Lfornding, caduſcending 
@ mutually prove one Yoo r, by "—_—_ the que- 

ion, i 


0 * Hſin 


ox 83 edutlion, 61- 


| Queſtion to exerciſe e Redaftion. 


. In 257 4. how many ſhillings? Ms F140s 
4 In 3076 /. how many ſhillings * 4x/w.61520, 
3, In go? ſhillings how many pence? Anſw. 10824. 
4. In 2179 ſhillings how many Py Anſwer, 
104592, | 
K 5. In 49 h—135. YN d. how many pence :  Anſw. 
11923. 
6,.In 20531,—14 s.—9 4.—2 f. how many far- 
Pup. Anſw. 1971590. | 
54 1b. of Troy weight, how many grains? 
(of Gold Fitts weight? Anſw. 2039040. , 
?, In zoo Engliſh miles, bow many yards? Anſwer, 
528000. 
9. In 8 Engliſh mile, how many barley cornes lengh? 
AnſWy. 190080, 
10. In 560 Acres, how many AS | ? Anſmer ; | 
$9600. 
11, In225 Acres, 3 Roods, and 30 Perches, how 
many Perches? Anſw. 36150. | 
12. In zo565 pence how many pounds : ? Anſwer , 
127 L—q7 5, —T 
13. In 5764684 farthings,how ny pounds ? Anw. 
6004 l.—17 s,— 7d. 
14. In 234678 Perches, how many Acres ? Anſwer, 
1466 Acres, 2 Roods, and 38 Perches. 
15, In 525960 minutes of an hour, how many 
dayes ? Anſw. 365 daies and 6 houres \(or x year, ve- 
ry near.) 
16, In r0o8o Pintes,how many Hogſheads ? Anſw. 
20» 
17. In 34678 grains of Apothecaries weight, how 
many 
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Scruples, and 18 Grains,. & 

18, In 106735 Pintesof wheat, bow many Quar- 
ters? An/w. 208 Quarters, 3 Buſhels, 2 Peck», x Gal. 
lon, x Pottle, 1 Quart, 1 Pinte. þ 

19. In 3969301 Barley corns length, how many 
Miles ? A»fw. 20 Miles, 7 Furlongs, 12 Yards, 2 Feet, 
4 Inches, and x Barley corns length, | 

20, In 1900800 Barley corns length, how many 
Miles ? Anſw. 10, a 


CHAP. VIII. 
Of the Rule of Three Dire. 


1. 
three numbers known or given, it teacheth to; 
find a fourth unknown, it is alſo- called: the Golden 
Rule for the excellency thereof; laſtly, it is called the 
Rule of Proportion for the reaſon hereafter declared. 
1 7. The Rule of Three is either ſingle or com- 
pound. 2 75 So Rem 
ITT 7. The ſingle Rule is, when three terms or 
The Ruls numbers are propounded, and a fourth pro- 
of Three. portional unto them is demanded, | 
TV. Four numbers are ſaid to be proportionals,when 
the firſt containeth the ſecond, or is: contained by the 
ſecond in the ſame manner as the thjrd containeth the 
fourth, or is contained by the fourth : - ſo theſe 4 num- 
bers are ſaid to be Proportionals, $, 4, 12, 6, for as 8 
containeth 4 twice ; fo doth-12 contain's twice, and 


therefore 


Book 1.' 


enany ounces Troy ?. Anſw, 72 Ounces, 1 Dram, » 


* HE Rule of Three is ſo called , becauſe by 


her 
ath 
or 
ther 
tO 1 
4 
(to 1 


Bfou! 


den 
ven 
piV« 
anO 
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therefore $ is ſaid 'to have ſuch proportion to 4-25 12 


ath to 6 ,. likewiſe theſe are Proportionals, 4, 8, 6,12. 


or as 4 is the half of $, ſo-1s 6 the half of 12, and 
therefore 4 is ſaid to have tuch proportion to 8 as 6 bath 
tO 12, 

8 Y. Thetermsor numbers of the Rule of Three , 
(to wit, the three numbers given, and the - 
Ffourth ſought) conſiſt of two different The divers de- 
' denominations, viz, two of the three gi- if he how 
ven terms have one name, and the other ;, 5, aut of 
given term'with the term required have Three. 
another : ſo this queſtion being demand - 

ed, if four Students ſpend 1 9/pounds in certain months, 
bow much money will ſerve 8 Students for the ſame 
time, and at the ſame rate of expenſe ? Here Students 
and pounds are the two denominations of the terms in 
the queſtion, viz, 4 and 8 (being two of the cerms pro- 
"£ pounded) have the denomination of Students ,. and 19 
the other term given, together with the term-required, 
bave the denomination of pounds. 

VY I. Inthe Rule of Three, two of the three given 
terms imply a ſuppoſition, and the third moves a que- 
ſion : ſon the aforementioned queſtion a ſuppoſicion 
is made, that 4 Students ſpend 19 pounds, and a que- 
tion is moved with the number 8, co wit , how many 
pounds will 8 Students ſpend ? 

V II. In the Rule of Three , the numbers given 
muſt be ſo ranked , that the known TY 
number or term upon which the que- 2% right orderieg 
ſtion is moved, muſt poſſeſs the third 9 *b* terms 
place in the Rule, alſo of the other SRoN | 
two that which hath the fame denomination with the 
third, muſt be in the fick place : laſtly, the other known 
xerm which is of the ſame denomination with the fourth 
rerm 


64 | The Rule of © Book 1 
rerm ſought (or anſwer of the queſtion) muſt poſſeſs thi 
ſecond place : ſo in the queſtion before mentioned, thi 
terms 4 19, and 8, are to bethus placed; viz. $ is tt 
term upon which the queſtion is moved, and therefo 
co poſleſs the third place in the Rule , 4 is of the ſame 
denominatinn with 8, viz. of Students, and therefore 
to be inthe farſt place. Laſtly, 1 9 being of the ſame d 
nomination with the term ſought, viz, of money is tllfl to 
bein the ſerond place, -and ſo they will be placed in thlfj } 
Tule thus, 
$S tudents.  Ponnds. Students, 
I 4————-19— —8 


Thatis to ſay, if - 4 Students ſpend 19 pounds, what 
will 8 Students ſpend ? And here for the better diſcerr 
ing of the term or number upon which the queſtion | 
moved, you may obſerve, that for the molt part iti 
the known number inthe queſtion whieh igmediate} 
ſolloweth thefe or ſuch like words'; viz. How many | 
How much ? What Wil! ?* How long ? How far ? &c 


VIII. The Rule of Three is either DireR or It 
verſe. | \ 

IX. The Rule of Three dire& is, when the ſenſe of 
| \ tenour of the queſtion requireth that tht 
The Rule of fourth number fought muſt | bave ſucl 


Three Dre. proportion to the econd, as the thirl 


number bach co the firſt ; ſoin the afore 
mentioned queition, if 4 Students ſpend 19 pounds 
how many pounds will 8 Students ſpend at the ſamt 
rate of expence? It js evident that the thing require 
is to finda number which may bave ſuch proportiont 
19, a6$hathto 4; that is, as 8 is the double of 4, 1 
oughc the fourth number to be the double of 19; ic 
if 19 pounds be required to maintain 4 Students a cer 
tain time, as much more mult needs be required io 


*% 
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A the maintenance of 8 Studens* the ſame time; and 
therefore in this caſe we may ſay in a dire& proportion, 
< as 4is 08, ſois;9 roa number which ought to be as 
much more as 19. 
X. Inthe direR Rule of Three, if you multiply the 
Y ſecond terin by the third, or (which | | 
is all one) the third term by the ſe. How to work the 
cond, ang + 5 bury the produt = f. _ Fo -=— 
A by the firſt, the quotient will give 2. 3 9 
fe fourth rerm * fourth ons boron og OW” 
hal required't' fo in the queſtion be- 
fore in the queſtion before.propounded if you multiply 
19 by 8, the produ& is 152, which if you divide by 4, 
the quotient will give you 38 the fourth termdemanded,; 
T_4nd che work willitand chus , 


Stud. l. Stud. 4. 
I 4—19-—8—(38 
"- 


4) 152 (38 foundss 
a 


=" \ TS 


| A ﬀecond Example m:y be this, if 8 yards lt g 
Pounds, how much will 3 yards coſt * An'Wey, 
3l.-—7$1.—6d, : | 


_ Ihis 
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This queſtion being ſtated according to the ſeventh 


Rule of.this Cha. 
J$« :i:C- Fe; i $85 pter, will ſtand 
8-— g—3—(3:7: 6 as here you ſee, : 

3 then multiplying 
— (as before) the 
$) 27 (3 pounds, ſecond term 9 by 
Hs the third term 3, 

the produc iS2 » Emu 

3 the remainder. - which being di by 

20 vided by the firſt Wir, 

| : term 8 the quo. yh 

8) 60 (7 hillngs,  rientis3 pounds, iy 

56 and there is a re» W 

, mainder of three ; 

; 4 the remainder pounds which lg; 

12 muſt be reduced ll x 

into 60 ſhillings, =, 

$)48 (6 pence, | and - after thoſe Wl; 


' ſhillings are divir 
' dedby8, and the reſt of the work proſecuted accord- If ,, 
ing to the Note at the latter end of the 21th Rule of (A 
the ſixth Chapter, atlength the entire quotient or an- 
ſwer of the queſtion is' 3 /. 7 4 ' R 
A thizd Example. If 5x ounces cf. filver plate be Ill 
ſold for 13 pounds ſterling, what is the price of x ounce | «; 
of that plate ? Anſw. 5 5,—1 4. and ſomewhat more, pl 
The operation is thus, After the three known terms of 
this queſtion are rightly ordered , they will ſtand as ll t 


' here 


* Chap. 8. 


Ring the ſecond 


of Three Dired, 
_” -— of -'68.;  & /, "vt 
e Example, ri —153—1 
+ "Go 


13 
term 13 by the 4G +2 9044 
Ke Rut $6) He T5 hs 
be alſo x3, (for - + A. 
mulciplication 3 
by 1 makes no 7 oleh 
alceration ) - F1)' 60 ( x penny. - 
which x 3 being  ___5'_ 
divided by gr, | ©9 


after. che man-- [365.512 e 
ner of operatidn- delivered in the note upon the 5th 
Rule of the 5th Chapter,the entire Quotientor anſwer 
of the quertion will at length be found to be 5 2.—1 d. 
and- ſomewhat more, bat the ſurpluſage being leſs than 
2 farthing is omitted as uſeleſs. | 
Example 4. What muſt be paid to a labourer for his 
wapes for 27 weeks at-the rate of 4 5. for x week? An- 
ſwer, $ l-—$s5. | | 
 Aﬀer the 3 piven terms are rightly placed in the 
Rule, tliey will ſtand x ak | 
as you ſee in the Ex- Week Shil. Weeks 


ample, then multi- I -4 27 
plying thee third term | 4 
27 by rhe ſecond FE. 

term 4, the produt 108 
$108, which 1 ſhould REL 


divide by che firſt term 1; but in regard Diviſion by x 
makes no alteration, the Quotient is alſo 1c8, ſo that 
the fourth term ſought 1s 1c8$ ſhillings, which being 
reduced to p@unds (according to the ſeventh Rule ig Ib 

| i HE the 


ano? 6, ES: © 
Kpcon SIR 
4-7 He 
Ls 
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the ſeventh Chapter,) give 5 ,-——8 -, for the ! 

ſwer of-the queſtion, * 116 3--M 

XJ. 1n the Rule of Three, if after the queſtion 

ſtated according to the feventhiRx 

To prepare the of this Chapter, any of the 3: give 


terms of theRule . bea c und term con{iting 
of Three, when abEE 2h We" | 


| ivers denominations, '4s:/poun&  . 
| dd how! ſhillings, and pence, or weeks, dayey 
denominations, hours, &c, ſuch compound term: mu 
firſt be reduced into the loweſt of thok 
denominations (by the ſixth Rule of the ſeventh "Chy 
prer) to the end that the three given terms may be threfſ. - 
ſingle numbers, alſo of theſe three ſingle numbers the 
firlt and third muſt alwaies be of one and the ſame part 
lar denomination', for if it happen: that chey' exprek 
things of different names, ſuch-of the two whivelvhat 
- the greater name (or denomination) is to be reducediy 
to the fame name with the leſſer'{ by the fifth Rule « 
the ſeventh Chapter ) theſe preparations being obſer 
ved, thereſt of the work js to be proſecuted accotding 
to the renth} Rule of this Chapter,” Example, wha. 
will 48 ounces, 17 penny weight , and 20. grains lf 
filver plate amount unto at the'rate of '5 9.—— 64] 7 
the ounce ? Ayſwer, 13 1.—B84———109.—z 


Bu 


- 


very near, 


4 rt 4150 —_ 
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Tis 6 af , AA 1 4 ! \. 4 o EIOT ; my 4 


Ri 


— —— ww "A. --_- \ 
, # » *, . % £ a 4 YT he k - . + $ , ». . 4 2 , ( #4 * 
20 Go | 9609” © ; 
- - : , 
X ' ts 1177 : , SALE & EF Y 
wg 6 1d pho 10 414 cio at 
b-- q T;% © ' yy ; J 4 15. 1 TAK TC . 
: TONES | Y x 25% AL EATS: " , FE. * 347- s 
. - * 8 


. 
” o x % , —_ FF. 5 + 2 £ ; . ” 
. EE 2 £ 4 « ? 
" - ol! | ae _— 
LC ; W. # p þ = E * -D 
”" Oh + T# .& + 4 J ET EEE 
C & o 
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% 
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his queſtion being ſtated according to the leytnth 


Rule of this Chapter, willſtand in the Rule as ypu ſee 
inthe, Fxample, to wit, if 1 ounce coſt 5 5s, —64. 
hat will 4802 ——17 " W,—20 r. coſt > Here be. 
auſe the third germ is compounded 'of divers denotti- 
nations, it muſt he reduced into the loweſt of thoſe de- 
nominations, to wit, grains, ſo by the ſixth Rule of the 
ſeventh Chapter there will be found 23468 grains for 

e third frerm'; likewiſe , becauſe the ſecond term 
55,—64. 1s a compound term, , whoſe loweſt name 
is pence,it muſt be reduced into pence {by the aforeſaid 
rule) ſo there will. be found 66 pence forthe ſecond 
term ; . moreover, becauſe the firſt term hath the name 
ounce, and the third term, the name grain, the firſt 
term 1 ounce muſt be converted into 480 grains (which 
F 3 . are 
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are equa]to 1 ounce) then will the three terms or fir 
ple.numbers ſtand in 
ru 


gr. pence e, as here you ſee, vi 

48$0——66——-23468 if 480 grains coſt 6}Fithe 
| pence, how many pence] as 1 

will 23468 grains caſt ? Now proceeding according te 

the tenth Rule of this Chapter, there will ariſe in thelff in 


quotient 3226 pence, beſides a remainder of 408 pence 
which deing reduced to farthings, and thoſe divided 
the firſt term 480, the quotient will be 3 farthings, fo 
that the entire quotient is 3226 pence, 3 farchings,an( 
ſomewhat more (but the parts of a farthing _ of no 
moment, may be negleted,) Laſtly , the ſaid 3226 
pence being reduced according to the ſeventh Rule of 
the ſeventh Chapter, give 13 /.—8 ;.—10 4—3 |, 
ſo that x3/.——Þ8 x. -10 4 3 f. and fome- 
what more, will be the Anſwer of the Queſtion. 
X 11. For the proof of the Dire&t Rule of Three iſ « 
multiply the fourth cerm by che firſt ſl t| 
The proof of which done, if that produ@ be equal to 
- _ , Y the produR of the ſecond term multiply: 
© pi  edbythethird, cheworkis right, other- 
wiſe it is erroneous : ſo in the firſt Example, 38 the 
fourth term, being multiplyed by the firſt term 4 , the 
produQ is i52, whichis alſo the produ@ of 19 multi. 
plied by 8. But if it happen that after the fourth cerm, 
or anſwer of the queſtion is found in the ſame denomi- 
nation with the ſecond term, there is yet a remainder, 
ſuch remainder muſt be added to the produt of the firſt 
rerm , mulciplyed by ſuch fourth cerm, and then the 
ſum muſt be equal co the produR of the ſecond and chird 
rerms : (the ſecond term conſiſting of the ſame deno. 
mination with the fourth) ſo in the' laſt Example 'the 
fourth term is 3226, andthere happens ro be a renal 
Cs TP NY der 
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der of 408, which being added to the produR of the 
TW wnltiplication of the ſaid 3226 by the firſt term 480, 
12M gives 1548888, which is the ſame with the product of 
bF che third term 23468 multiplyed by the ſecond term 66 
as will appear by the work. | 
= X777. Whenthe firſt of the three given numbers 
in the ye of re rcp Pl FE a 
or unite, the queſtion may often- ;:; TE 905 pera- 
times be efarted more *peedily > wk bo ke ry \4 
than by the Rule of Three , EVEN. firit term 1s 1 or unite 
by thoſe who have but little $kill in 
Arithmerick, as will partly appear by the following Ex- 
amples, viz. | 
1. At175.-—9 d. the yard , what will 84 yards 
colt ? Anſwer, 74 1,—11 y, For reaſon ſheweth that 
$4 yards muſt ( atthe ſaid rate) coſt 84 Angels, $4 
Crowns, 84 half.crowns , and £4 three-pences, all 
ef which being computed and added together , will give 
of fe full value of $4 yards. (iz ) | 


0 | 

x l. ,, d. 

- $4 Angels make — 42-——00— OO 

ew 84 Crowns —— —2 1 ——00—. OO 

* $4 Half crowns . ———10——10--cQ, 
84 Three. pences ——— — — I——O01-— CO 


tee en 


Summe 74——11— CO ' 


2. Atthe rate of 9 s. the Buſhel of, wheat , what 
will 5: Quarters amount unco? Anſwer, 183 /,— 
I2:.4+—0d. ' 

It is evident that the price of 1 Quarter (which 
conſiſts of 8 Buſhels) will be 8 Angels wanting 8 ſhil- 


F 4 1108s; 
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lings ; therefore _ | {1:xils/.:.%» 46 
irom 8 Ange's, to wit —— ——— —4-—00— 09 
ſubtract — ———— — LY — 60 
remains the price of 3 Quarter -—— —3——12:— 0 


_ Theni1he value of 5x Quarters ac the rare of 3 /, r2 5. 
o 0. the Quarter may be found in manner following, 


viz. by - 6:11 
51.tmes 3 /.or 3 times 51 /. is —3; | — O&—00 

| 'F1—c6@—00 
51. Angels make—— — ——— 25-10-00 
51 ſhillings doubicd n.ake— - 5—O2-— O0 
the price of 51 Quarters— —— —— 1 $3—12+e0 


3, Whats a Cheſt of Supar worth , that wergheth 
Taye ts that where n anything NEAL weight {the Tarawbeing 
i put, as a bag for Pepper, ſubiratled). 7 C. 29 7 lb, 
od chefs for Sugar, at the rate of & / JT. 4d. 
for 1 Cc Anſwer, 48 {43.4 60, 2 fo | | 


L. Rr 2 
7 times 6 pounds mike ——4 2-——CO—Cc0 
7 times 3 ſhillings —————— 1-— 01—e0 
7 groat ————— —— 0—0—04 
The balf of 6 1.—z 5.—4q d. for & | 
2. Gr ly —— —— ©. — 01-—08 
The half of 3 /.——: 5. 8d 
for 1 qu. 1$ Er OS 


'The fourth part of 1/- 10s. 
——104, ( becauſe 7 1, Bal __ "LA 
fourth part of 28 /.or of 1 4a.) 7 © 07 O92 


» *; 


20 

. 

. 

- 


48——03—06—2 
Prictica! 
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pracicalrules of this nature cannot be compleatly 
anderſtood without ſome skill in frations,, as will here- 
aſter appear in the ſecond Chapter. of the Appendix , 
and therejoreI ſhall conclude this Chapter with-rhefol- 
lowing Queſtions, whoſe Anſwers are annexed to them, 
and may be found out by the preceeding Rules - but 
the operations are purpoſely omitted , and left as an 
exerciſe for the Learner, 


Duefti:ns for prafkice of the Rule of Three aire}, 


1+ If 17 yards of Cloth coſt 39 /.—25,-——6d. . 

what will 3 5-yards coft at that rate ? Anſwer , 39 /,— 
Fe OM . 

2, If 35 yards coſt 39/--—7 s.—6 4. how many 
yards may be bought at that rate for 1 9/.—2 9.—6 d? 
Anſw 17 yards, | ” | 2 

2+ If 35 yards coſt 39 /.-—-7 s,.—6 d, what are 
17 yards worth ar that rate ?, 4»/w. 19 1: —2 5.—6 d. 

4. If 17 yards be foldfor'i 9g /.——2',-—6 4. how 
many yards will 39 /-—7 s.—6 4. buy at tht rate? 
Anſw. 35 yards, © SO ates Fib out® 3s 

5. What muſt 1 pay for the carriage of 17 hundred 
weight, 3 quarters, and 1 1 pounds Averdypois , at the 
rate of 7 ſhillings the hundred weigh ? Ay. 6 l—— 
4 1,—114——1 farth, ; 

6: If 6 E—4 5. 


11 d,—1 f. be paid for the 


carriage of 17 hundred weight, 3 quarters and 11 
pounds, what was paid for the carriage of 1 pound 
weight ? Anſw. 3 farthings, 9; | 
7. What muſt I pay for 39 ounces, 7 penny weight", 
and 18 grains of white plate atthe rate of 5 s. and 5 d+ 
the ounce? Anſ3y. 10 1,——13 5.—4 d. and three quar- 
ters of a farthing, Fs ON RO IueR 


- 8. What. 
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8. What muſt 1 /.(or 20 x.) pay towards a Tax, when 
3261.—6 5.—8 4.is aſſeſſed at 41 /-—165,—2 4.-3 f. 
Anſw. 2 5. 6 4, ——3 f.. 
9, What will the Intereſt of 876/.— 17 $,—6 d, 
amount unto for 1 year at the rate of 6 /,for 100 /, for 
the ſame time ? Ayſw. 52/1 ——12 1——3 d, 


oC 


CHAP. IX. 
Of the Inverſe Rule of Three. 


F H E Ruleof Three Inverſe is, when the fourth 
term required ought to proceed from the (e- 

cond term, according to the ſame race or proportion 
that the firſt proceeds from the third , ſo this queſtion 
being propounded, if 8 horſes will be maintained 12 
dayes with a certain quantity of Provender, how ma- 
ny dayes will the ſame quantity maintain +6 horſes ? 
Here as $ is half 16, ſo oughe the fourth term required 
to be half ; 2 ; for if certain buſhels of provender ſerve 
$ horſes 12 dayes, 16 horſes will eat up as much pro. 
vender iri half that time, and therefore you cannot 
ſay here in a direR proportion (\ as before in the Rule 
| of Three diret) as$ron6, 

horſes dayes horſes fo is 12 to another number 
—12——16 which ought to bein that caſe 
aS great again as 12 , but con- 

trariwiſe by an inverted Proportion, beginning with the 
laſt rerm ficſt, as 16isro 8, fois 12 to another number 

- which ought to be in this caſe half 12, And by the =; 
wa Oblier- 
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' obſeryaxion of this definition, together with that ofthe 

"i Rule of Three dire& (propounded in the ninth Rule 
of the eighth Chapter) when any queſtion belonging ts 

| che ſingle Rule of Three is propounded, you 'may rea- 

|} dily diſcernby. which of thoſe Rules it ought to'be re- 
ſolved : for if the three terms given look for a fourth 
in a dire& proportion as they ſtand ranked in the rule, 
you malt reſolve the queſtion by the diret Rule, con- 
trariwiſe when the proportion is inverted or turned 
backwards, it ought to be reſolved by the Inyerſe Rule 
of Three, which here followeth, | 

11. Inthe lnverſe Rule: of Three, after the three 

given terms are rightly placed in the rule, 
and reduced(if there be need) according How to work 
ro the eleventh rule of the eighth Chapr, *** #vonrſe 

1 multiply the firſt term by the ſecond, or "*" - mg 

BH (which is the fame) the ſecond term by 

WM the firſt, and then divide che produ by the third term, 

1M ſo the quotient will give you the fourth term required, 

i oranſwer of the queſtion : thus in the queſtion pre- 

BH miſedin thelaſt rule, if you multiply 1 2 by $, thepro- 

i duct is 96, which if you divide by 16,the quotient gives 

[ youG the fourth term required, as by the ſubſequent 


operation is manifeſt, 


borſes Aayes bhorſes dayes. 
—2—16—-—(6 ' 


ITI. For 
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171TH. For the more ready Uſcovering, hother x | th 

*  queſtion-propounded belongs to the ©ſ 

How to diſcern whe- rule" of Three dire, 'or to the Il «+ 
nn & role nvefſe, obſerve hedinetions M 
reſolved by the rule following ; os By! Efen and te 


Dire&,or by the rule Cenour of the queſtion ,”*confider k 
Inverſe. whether more be required or leſs;  , 
ended thatis, whether the niithber_ fought F , 
maſt Ve greater or leſs chan the ſecond 'term'* fecondly, | , 
eſteeming the firſt and third terms ag -extrenies in re. i q 
ſpe of the ſecond, this will be a general ryle,"naniely, W « 
When more is required the leſſer extremes rthe 'Divi- = 
ſor, but when leſs is required the preater, extreme is 
the Diviſor , laſtly, the Diviſor being fopnd out, ir.will | « 
be apparent,whether the rale be dire& or inverſe , for | 
when the Diviſor is the, firſt term it is a rule dire; bur 
when the diviſor is the third term, the Tyle is inverſe. | 
Another Example of the rule Inverſe ij be this; if... 
12 mowers'do mow certain Acres in 4 dates,” in what 
ritge will 2 3 mowers perform the ſame bas > 2 
2” in "ag. _ 2 a3ys$,2 hour 
A, 1D, it he - and « ſomwhat 


HT T4 "more. Here, 
4 5 the 3 we 
terms bein 
23) 45 ( 2 days. m_  righirly A, 
7 in the rule, 
i will ſtand - as 
By you ſee in the 
Ee” -  OOOANG Example, and 
23) w_ hour's. ſince it is evi- 
: | 


Da | dent that 23 

-  _ men will re- 
quireleſs time than 12 men to finiſh the ſame work, 
therefore 
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| therefore: ( by the rule aforegoing) the greater of 
the two extreme numbers 23and 12, muſt be the divi- 
ſor, and becauſe the diviſor 23 ands inthethird place, 
this queſtign, is to be wronght by the rule Inverſe., 
wherefore multiplying the firft term 12 by the ſecond 
term 4, theprodud is 48; which being divided by the 
firſt rerm'2 3, the quorient gives 2 days, and there js a 
remainder of '2 days, which. being reduced to hours , 
and thoſe dividedby 33, the quotient will be 2 hours , 
and there is yet a remainder of 2 hours co be fubdivi- 
ded into 23 parts if you pleaſe; ſo that the fourth term 
ſought or anſwer of che queſtion is 2 days,z hours, and 
ſomiwhar 'more.' 3 4B &02 : It $04. GLSU8T 213 
Agaits, take this for athird Example ,”If lend my 
friend 356 pounds for one year and 35 dates, (the year 
being ſappoſed to confiſt of 365 days) how long time 
ought he to lend me Foopound to requite me curtefie ? 
Anſw,y84 days and ſomwhat more,as by the ſubſequent 


*W* operacionh is manifeſt, 


4 3 J. De h, 
356 Dj —— jo... 
365 E 
adde 25 


wh tiply d _ 


| wo. 
5100) 1424 |o0 ('284 daejr- 
10 
— 
—© 
44 
20 
400 


—__ 
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17. The proof of the Inverſe Rule of three is this, 
multiply the third term by the fourth, 

The proof of then if this produQ be equal to the pro- 
=O f duR of thefirſt term —_— by the 
* anv1J** ſecond, the work is true, otherwiſe er. 

.  roneobs; ſo in the Example of the ſe. 

cond rule, the product of 16 and 6 is eqn to the pro- 
duc of 8 andi2, Bur if it happen that after the 
fourth term or anſwer of the queſtion, is ſound inthe 
ſame denomination with the ſecond term, there is. yet 
a remainder ,] ſuch remainder muſt be: added to the 
produ& of the third term. multiplyed by the fourth, 
and then the ſum muſt be equal to the produd of the 
firſt and ſecond terms ( ſuch ſecond term being of the 
fame particular denomination with the fourth) fo in 
the laſt Example, the fourth term is 284 dayes and 
there is a remainder of 400 after the diviſion was 
finiſht , this 400 being added co the produR of the 


ha 


multiplication of the third term 1500 by the fourth 1 


term 284 gives 1424co , which is equal to the pro-. 
dud of the firſt term 356 multiplyed by the ſecond 


rerm 400 dayes, 


CHAP. X. 


The double Golden Rule Dire@, performed 
by two ſingle Rules. 


l. FT H E Compound Golden Rule is , when more 
than three terms are propounded. 

11. Under the Compound Golden Rule is compre- 
hended the double Golden Rule, and divers Rules of 
plural proportion. | 

111. The double Golden rule is, when five terms 
being rrapongel, a ſixth proportional | 
unto them is demanded : as in this que. The double Gol- 
ſtion ; If 4 Students ſperid 19 pounds den Rule. 

Win 3 moneths, how much will ſerve 8 

Students 9 moneths ? Or this, if 9 buſhels of proven- 
ler ſerve 8 horſes 12 days, how many days will 24 bu- 
ſhelslaſt 16 horſes ? 

IV. The five terms given in this Rule conſiſt of two 
parts, viz, A ſuppoſition expreſſed in 
the three firſt terms; and a demand 7%. pares into 
propounded in the two laſt : So in the _ tacky 
firſt Example of the laſtRule, this clauſe 7, 1:43..4 
(if 4 Students ſpend 19 pounds in three 
moneths) is the ſuppoſition, and this (how much will * 
ſerve $ Students 9 moneihs) is the demand : likewiſe 
in the other example of the ſame rule, this clauſe ( if 9 
buſhels of provender ſerve $ horſes 1 2 days) is the ſup- 
Poſition, and this (how long or how many days will 24 
buſhels lat 16 borſes) is the demand propounded:. 

..F.- niere 
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Y. Here for ranking the rerms ptopounded in their 
due order, firſt obſerve amongſt the 
The right erder- terms of ſuppoſition, which of them 
ing of the terms. hath the ſame denomination with the 
term required, then reſerving that term 
for the ſecond place, write the other two terms of ſup- 
poſitionone above another in the firſt place, and laſtly 
the terms of demand likewiſe one above another 
in the third place of the rule, iq fuch ſort that the up- 

permoſt may bave the ſamegdgnptnination with the up. 

permoſt of choſe in the firſt plag&%Exzample, if 4 Stu- 

dents ſpend 19 pounds in three m6neths,how'much will 

ſerve 8 Students 9 moneths ? Here the three terms. of 

ſuppoſition are 4,19, and 3, and of theſe terms 19 
hath the fame denomination wirh, thei term required, t 

viz, of pounds for you areto inquire how much money 
is requitite for the maintenance of 8 Stademts'g monthsſ 

wherefore reſerving i9 for the ſecond place, I write 
4, and z oneabove another thus, then MY * 

.4 drawing a line upon the' right hand of 

(43 4, I write 19in the ſecond place; 

this done, the work will tand as in the Marpent : 

__. Laſtof all, the termsof demand beinp 

#19 8andg, and 8 having the denomination 

3: of Students, I place ir inthe fame line 

with 4 and 19, and write 9 under it, allthis perform* 

ed, the tgm-in this queſtion rank themfelyes as fof- 


th 


loweth : | 
"= VIL thus, 
+ 4—19—8_ 


3 


9 


_ Or thas, 
man A. 
o ; 
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In like manner. if the ſecond queſtion of che third 
Rule of this Chapter were propounded , the terms 
thereof ought to be diſpoſed, 


V 7. Queſtions belonging to the double Golden Rule 
may be reſolved by two ſingle Rules of Three, or by 
the Golden Rule Compound of five Numbgrs. 

FL. When queſtions of 74, proportions of the donble 
this nature are reſolved by two Golden Rule , when it is - 
{ingle rules, the proportions are - performed by rwo ſingle 
as followeth : | a 


1. As the uppermoſt term of the firſt place, is to the 
middle term, So is the uppermoſt term of the 
laſt place to a fourth Number. 

I, As the lower term of the firſt place is to that 
fourth Number : fo is the lower term of the laſt 
place to the term-required, 

So in this Example before recited, 4 ——19——8 
uſing tacitly the lower term of the 3 2 
firſt place as a common number in the 
firſt proportion , ſay thus, 

I, If 4 Students ſpend 19 pounds (in three moneths) 

what will ſerve $ Students (the ſame time 2?) 

Or thus, If ' 4 Students ſpend 'x9 pounds, what will 

8 ſpend? 
| G Which 
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Which Rule of Three will be diſcovered to be dire& 
(by che third rule of the ninth Chapter ) therefore the 
fourth proportional proceeding from the ſaid three pi- 
ven numbers 4,19, and 8 is 38 (bythe tenth rule of the ar 
eighth Chapter aforegoing.) Again, to find the term 
required,uling tacitly the uppermoſt term of the third I c.: 
place as a common Number in this laſt proportion, ſay Iſl c, 
As followeth, | | 
II, If in three moneths 38 pounds are ſpent ( by $8 
Students) how much will ſerve them for 9g 
moneths ? #7 
Or thas, If 3 give 38, what will 9 yield you ? | 
Which rule of Three will likewiſe be diſcovered to il - 
be direR, {by the third rule of the ninth Chapter) 
therefore the fourth proportional proceeding from the 
ſaid 3 numbers 3, 38, and 9, you ſhall likewiſe find {by 
the tenth rule of the eighth Chapter before cited) to be 
114. for 38 being multiplyed by g, the produ& is 34.2, 
which divided by 3 yields you in the quotient 114 : fo 
that | conclude, If four Students ſpend nineteen pounds 
in three moneths, 114 pounds will ſerve 8 Students 
9 moneths; as you may further obſerve by the work 
following : 


> 8—(38 | 3— 38—g—(114 

1 RO «Rav 

4) 152 ( 38 | 3) 342 (114 | 
12 Js 7 

32 1 04 | 

33 . | 

hmmm — | F - 


O T2 


or” S 
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In like manner if two ſingle rules of Three be formed 
(according to the preceeding feverth rule) ont of the 
five numbers giyen in the laſt mentioned queſtion, the 
ſame being ranked according to the latter manner of 
ordering the faid numbers in the fifth rule, eacti of the 
ſaid two rules of Three will be a rule dire&, and the 
ſame anſwer of the queſtion, to wit, 114 pounds will 


be diſcovered as you may ſee by the ſubſequent opera« 
c10n, 


3* -I9 9 
i 8—(114. 
3—19—g—(57 | 49 IDEN.» I4. 
9 \ 
- | 4)4560114 
3) 171 (57 eh 
I5 dy 
HE: 4.5 42 \ oF h 
- oy" 4 
21 | oF VO 
wn I6 
- 16 
0 


V1ITT. The double Golden Rule is either Dire& or 

Inverſe, | 
IX, The double Golden Rule DireR is, when both 

the ſingle rules do each of them look 

fora fourth term ina dire&t propor. The double Golden 

tions As in the Example ,of the ſe. Rule dired, 

venth Rule, where each of the two 

lingle rules of Three is a Rule direR. 

eg Go 3 -- For 
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For another Example take this , If the carriage of 
8 C. weight 128 miles, coſt 48 Gn, for how much 
may I have 4 C. weight carried 32 miles after the ſame 
rate ? The terms of this queſtion according tothe fifth 
rule of this Chapter, rank chemſelves in thi order : 


128———48 32 
8 4 


Now taking tacitly the lower term of the firſt place, 


as a common number, I form the firſt Rule of Three 

according to the ſeventh rule, ſaying 
1, 1f the carriage of a certain weight (to wit, 8 C.) 

128 miles will coſt 48 ſhillings, what will the car- 
riage of the ſame weight 32 miles coſt ? 
Here it is calie to diſcern that the fewer miles any 
weight is carried, the leſs money will pay for the carri- 
age of that weight, therefore the fourth number ſought 
by the ſaid rule of three muſt be lefs than the ſecond 
number 48 : And foraſmuch as by the third rule of the 
rinth Chapter, when leſs is required, the greater ex- 
rreme (whether it be the firſt or tdird number ) muſt be 

the Diviſor, therefore the firſt number 128 is the Di- 

viſor,and conſequently the rule of three above propoun- 

ded is a rule dire , wherefore finding out the fourth 
number by the tenth rule of the eighth Chapter, to be 

22 ſhillings, I proceed to the ſecond proportion, and 

ſay : 

y J, If the carriage of $ C. (32 miles) coſt 12 — 
how much muſt I give to bave 4 C. carried the 
ſame diſtance ? | | 
And here likewiſe finding a fourth number to be 

looked for in a direR proportion, 1 diſcover that fourth 

dy the faid renth rule of the cighth Chapter, to be L D 

whic 
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which is the term demanded, and the anſwer to the que- 
ſtion propounded - fo that at laſt I conclude , If the 
carriage of 8 C, 128 miles coſt 48 os, the carriage of 4. 


C. 32 miles will coſt me 6 s,accorging to the ſame rate : 
ſee the whole work, 


— a5 mw mw @0VvV 


128——4——32—(12 
. wh 


128) 
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CHAP. XI. 
The Double Golden Rule Inverſe, performed 
_ by two ſingle Rules. 


the ſingle rules looks for a fourth term 


of the laii Chapter. For if you rank 
the terms of that queſtion, according to the faid fifth 
rule, thay IT ( 


$——] 2————16 


9 ET. 


And then work by two ſingle rules of Three, formed 
according to the ſeventh rule of the laſt Chapter , you 
ſh:l] find by the third rule of the ninth Chapter, thar 
the firſt of the ſaid cwo rules of Three will be inverſe, 
and the latter dire&t, for ſaying firſt, if 8 horſes be 
maintained 12 daies {by 9 buſhels of iprovender ) how 
many dates will 16 horſes be kept by fo much proven. 
der ? Here the anſwer 6 daies; will be found out by the 
rule of three Inverſe : Secondly ſaying, if g buſhels of 

' provender be caten up {by 16 horſein 6 daies,in how 
many dates will-2 4 buſhels be ſpent : here the anſwer 
16 Caics will be found out by the rule of Three direR. 

Bur it you o1der the given terms of the ſame que- 

ſion, thus, 


"LM 


H E Double Golden Rule Inverſe is, when one of 


The double Gol- in an inverted proportion ? As in the 
i " in- laſtExample propounded in the fifth rule 
Ver je, 
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9- I2 24 
'S 16 


Andtchen work by two ſingle rules of Three, formed 
according to the ſeventh Rule of the laſt Chapter,you 
ſhall find by the third rule of the ninth Chapter, that 
the firſt of the ſaid two rules of Three will be dire& , 
and the lattcr inverſe, for ſaying firſt , If 9 buſhels of 
provender will laſt 1 2 daies (to maintain 8 horſes) how 
many dayes will 24 buſhels ſerve the ſame number of 
horſes, The anſwer 3 2 daies will be found out by the 
rule of Three dire&; Secondly, ſaying, If 8 horſes will 
be maintained 32 daies '( by 24 buſhels of provender ) 
how long will 16 horſes be kept by the ſame quantity of 
provender ? Here the anſwer 16 daies will be found 
out by the rule of Three dire&. 

Wherefore, whenſoever a queſtion belonging to the 
double rule of Three is ſevered into two ſingle rules of 
Three (accordins to the preceeding rules ) if one of 
them happens to be a rule inverſe , that double rule is 
called the double Rule Inverſe. 

Now the Reſolution of the Queſtion propounded 
being ranked after the firſt manner, 1s as follows 
eth. 


FA oi > rep. of * 


' Book 1h: 


"The donble Rule of 


8-—]12-—16 
'9 a4—(16 


—— — 


6—1—16—(s 


16) 96 (6 28 
96 


mn niet ———n—————————_—— ; 


O 


g—6-—24—( 16 
| 6 


9) 144 (16 
9 E 


54 
54 


mg 


Again, the Reſolution of the fame Queſtion, being 
ranked after the laſt manner, is this : | 
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—_— 


g=—1 2——34 
8 16—(16 


9—12—24—(32 
12 


A STR 


$—32—16—(16 
FO 3 : 


NY 16(256 (16 
bn | | 


_—_— 


96 
96 


O 


$0 that at laſt I ſay, If 9 buſhels of proyender ſerve 
$ horſes 12 daies, 24 buſhels will laſt 16 horſes 16 
WAL which is the reſolution of the Queſtion propoun- 
cd, . 


CHAP. 
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TAs FETTS GE —"WHauiſ 
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CHA P., XII, 
The Golden Kule compound of five 
Numbers. 


1. T H E. Golden rule compound of five num: 
| bersis, when the terms being ranked, as 
before, inſtead of the double terms we uſe their pro- 
duds, and then proceed to find the term required by 
one ſingle Rule of Three, | 
11. Here when the Queſtion propounded ought to be 
performed by the double rule direc, 
The Golden Rule multiplying the terms ofthe firſt place, 
Fer ,_ the oneby the other take their produtt 
Fermed by do for the firſt term, the middle number 
gle Rule dire, for the ſecond, and the produdt of the 
| two laſt terms for the third term ; this 
done, having found by the rule of three direc, a fourth 
proportional unto thoſe three, that fourth term fo 
found is the number you look for : ſo this queſtion be- 
ing again propounded , if 4 Students ſpend rg /. in 3 
moneths, how much will ſerve 8 Students 9 moneths : 
and the terms chereof being ranked as before,viz, thay, 


8 


gas: + ©Y 
The produR of 4 multiplied by 3 is 12, and thepro- 
dud of 8 multiplicd by gis 72, wherefore 7 ſay, As 
I2t0 19, ſ072toiheterm required, which I finde by 
| - | the 


A, v2 OS = 


4 19 
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the ſingle rule of Three direc to be x14, So that if 4. 
Students ſpend 19 /, in three moneths, 1 14 1. will be re- 
quiſite for the maintenance of 8 Students:9 moneths , 
ſee the whole operation, as followeth , : 


j—— 


2 | 9—(t14 
L—— 
a 72 
| I9 
| Trmmrmmmmnmmmn_ 
s 648 
jo | 72 
bb > of ld Saf 
C i SHON - BESRF, » $2044 
3 JoOmiEzogu 8:7 - 
| 16 | THEE 
BS t 1 oa Bk 
48. 
| j 1s 48 4 
| - a ETA 
| 10993 27 1 22 
 Inlike manner this being the Queſtion as before (in 
tbe lat rule of the tenth Chapter ) if the carriage of : 


$C. 128 miles; coſt 48 5, what will the carriage of 4 C. 
32 miles ſtand mein ? the Anſwer thereunto will be 
6 7, as ahpears by the work. 


I2&—— 


44, —_*> + 
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128 ———48 32 
8 128 4 
1024 334 128 
—_— 
48 
1024 ) 6144 (6 Shillsngr, 
6144 . 
© 


111. When the Queſtion propounded ought to be 
reſolved bythe double rule Inverſe, 
The Golden Rule having multiplyed the double terny 
—_— -F0 y acroſs, that is, the uppermoſt term 
4 b vl. ſingle Of the firſt place by the lower of the 
Rule dire# or in- laſt , and the uppermoſt of the laſt 
verſe. place by the lower of the firſt, write 
each produ& under the lower term 
by which it is produced, and then if the inverſe propor- 
tion be foundin the uppermoſt line, uſing thoſe pro. 
duQts as ſingle terms, proceed to find the term required II. 
by che ſingle Rule of Three dire: Bat in caſe you find 
the Inverſe proportion in the lower line, perform tae 
work by the ſingle rule of Three Inverſe. 
So in the Example above mentioned, if 9 buſhels. 
. of provender ſerve $ horſes 12 daies;, how long will |. 
24 buſhels laſt 16. horſes? Here if 
8—12—16 you rank the tezms:b4s,you ſhall find 
9 24 the Inverſe proportion in the firſt 
line, asis obſervedin the laſt Chapter: 


| And therefore having ſubſcribed the products according 
, K. 


hp. 12. of five Numbers. 93. 
orhe dire&ion o_m_ you in this rule, 1 proceed to ſa- 


Wife the demand of this queſtion by the ſingle rule of 
three direR, as appears by the work following, | 


8 12 16 
9 24—(16 


—— 


144 4: 
; I2 


384 
192 


; 144) 2304 (16 
| I 44 


864. 
$64 


O 


But the terms of this Queſtion being ranked has ; 
 MWithe Inverſe proportion is found in the 

lower line , as you may obſerſye g9——12— 24 
| Mkewiſe by the laſt Chapter : where- 8 16 
. upon in this caſe to reſolve the | 

" EUeſtion, 1 proceed by the finple rule of Three Inverſe, 
. appears by the work hereunto annexed: howſocver 
| Mberefore you work the Queſtion, you ſhall find the 
e Meer required to be 16, ſo thatar laſt 1 conclude, as 
| Wbcfore in the laſt Chapter : If 9 buſhels of provender 
| Eee Shorks 12 days 24 buſhels will laſt 16 horſes 
I6 days, | 


p——— 
”- 
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9——12——24 
8 16—(16 


a. 


192 144 
I2 


Ts Ea 3h. | 


384 
192 

144) 2304 (16 
144 


864. 
864 


O 


— 
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CHAP. XIII. 
The Rule of Fellowſhip. 


1. T HE rules of pluralproportion are thoſe, by 
which we reſolve Queſtions, thar aredil 

Rules of plural coverable by more golden rules than one 
proportion, and yet cannot be performed by the dor 

ble golden rule mentioned before in tic 

three laſt Chapters. Of theſe rules there are diver 
Kinds and varieries according to the nature of the que 
ſtion propounded , for here the terms given are ſome 


times four , ſometimes five, fometimes miore , " 
| the 
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he terms required ſometimes more than one, ec, 
11. Two particular rules of plural proportion are 
heſe, therule of Fellowſhip, and the rule of Allipa- 
10N, 
111. The rule of Fellowſhip is that, by which in 
Kccompts amonglt divers men (their feveral 
ocks together with the whole gain or loſs The Rule of 
xing propounded) the gain or loſs of each Fellowſhip. 
articular man may be diſcovered: As in 
his Example, A and B were ſharers ina parcel of mer- 
handize, in the purchaſe of which 4 laid out 7 /. and 
ind B » 1 4, andthey having fold this commodity, find 
hat their clear gains amounts to 54 s. now here the 
Queſtion to be reſolved by this rule is, what part of 
hat 54 5. accrues to A, and what to B, according to the 
rate of the ſeveral ſums or ſtocks which they adventu- 
red? Again, A, B, and C fraight a ſhip from the Ca- 
uaries for England with 108 Tuns of Wine , of which 
{had 48, B 36, and C 24, the Mariners meeting with 
a ſtorm at Sea, were conſtrained for the ſafety of their 
ves, to caſt 45 Tun thereof over-boord : here the 
Queſtion to be reſolved is, how many of the 45 Tun 
MWeich particular Merchant hath loſt according to the rate 
of his Adventure ? | 
IV. The rule of Fellowſhip is either ſingle or dou- 
ble, | . 

7. The ſingle rule is, when the ſtocks propounded 
do continue in the Adventure, (or common Bank) equal 
times, to wit, one ſtock as long time as another. 

ll 71. In the fingle rule of Fellowſhip, take the total 
0! all the ſtocks for the firſt term, the | 

whole gain or loſs , for the ſecond, Fu to work the 
and the particular ſtocks for. the third ſingle rule. 
terms ; this done, repeating the Rule 


of 
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of Three ſo often, asthere are particular ſtocks in | 
Queſtion, the fourth terms produced upon thoſe ſe; 

ra] operations, are the reſpeQve gains or loſles of tho, 
particular ſtocks propounded : So in the firſt Examy 
above mentioned 7 /. and 1 /. are the ſtocks propout 
ded, whoſe toral is 18 /. which I take for the firſt tera 
apain, 54 s. the common pain, is the ſecond term, af 

7 1, the firſt particular ſtock , is the third term of th 
firſt proportion + whereupon I ſay, as 18 /. to 54 5, þ 

7 1, toanother number , which by the direR rule 
Threel find to be-21 5. viz. the part of the gain due 
A, that expended the 7 1. ſtock, Then for the ſecon 
proportion, I ſay, as 18/ to54 s. ſo 11 /. to anoths 
number, which I likewiſe find by the rule of Three 4 
re& tobe 33 5. viz the part of the gain due co B fork 

I 1 /, ſtocks 5 | | 


- |  $'9i—25 
I1 18 — 5 7 33 


Again in the other premiſed Example, the particul 
loſs that happens to A, is 20 Tun, to B 15, andto Gu 


'Tun, 
48 5 48 20 
36108 45 ——Y———— IF 


24. 24  — IO, 


VII, The double rule of Fellowſhip is, when tht 
| ſtocks propounded are double numbenW6 
2, Double, wiz, when cach ſtock havh relation to a patio. 
ticular time; Example, A, B and C,, hold 
paſture in common, for which they pay 45 /per anuunW. 
In this paſture 4 had 24 Oxen went 3a daies, B hal 
. 10 
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2 there 48 daies, and C fed ! 6Oxen there 24. daies , 
ow che Queition to be reſolved by this rule, is, whac 
Wirt each ot chefe Tenants oughc co pay of the 457, 

enc? and here you may obJerve, thar the ſtocks pro- 
Wounded are double numbers, viz. each ſtock of Oxen 
Wh reference to a particalar time, for the reſpeQive 
Mock of Ais 24 Ofen, and its particalar timne is 32 
Waies; again, the ſtock of Bis 12 Oxen, and the ye. 
W:Zive itme is 48 daies; and laltly, the ſtock of C is 
Ws Oxen, and its peculiar time is 24 daies, which as 

Wou ſce are dovble numbers. | : 
V1. inthe double rule of Fellowfhip', mulrciply 

Wach pacricular Rock by its reſpect. ve tſme, _ | 

Wnd cake the total of their products for the Fow to work 

Wilt term; che whole gain or loſs for the 7 #0nvie 

Wcond, and the ſaid particular products of 
he double numbers tor the third term 5 This done,re- 
eating, as before, the rule of Jhree, fo of:en as there 

Wc products of the double numbers ; the fourth rerms 
roduced upon thoſe ſeveral operations, are the num» 
pers you look for : Sointhe Example of the laſt rule, 
he produ& of 24 and 32, is 768, the produR of 12 
nd 48, is 576, and the product of 16 and 24, is 384 , 
be ſum of theſe produdts is 19 28,which is the f-ſt rerms 
n the Queſtion, then 45 /- the rent is the ſecond rerm, 

Wt 768 the fir? prodaft; is the third term of the firſt 
roporcion. Wherefore 7 ſay, 881728 to 45 /. ſo 768, 

Wo another number, which'l tind by the dire& rule of 

7 »r:: ro be.20 /, vig.the parc of the rene that 4 oaghr 

0 pay : Then for the ſecond proportion [ ſay, as 1928 | 

045/.ſo576to 15/;which'is the part thac B oughr 

pay: And laſtly , as 1728 to45 1. ſ0o394 t10!. 

' z.the part that C mult pay, ; 


13 | = 568 


99 The Rule of F ellowſhip. '"-: oak k 


4 
OY | 763——2 0 5 
760173——45 4370 15 
334 (38, 0: 
A fecond Example of the eight h Rule, Three Met. 


chants, A, Band C enter [artnerſhip, ard apree to 
continue 1n a joynt Adventure 15 moneths , A puts in- 
to the common itock at the beginning of the (aid term 
1 00 pounds, et 8 monrethis end he rakes out 4 pounds, 
ard 4 moneths after ſuch taking out he puts in. 140 
pounds. B. puts in at firſt 200 pounds , at6 moneths ſl ; 
end he pots in 50 pounds niore, arid 4 moneths after 
the purttins in of.the 56 pounds, he takes out 100 
pounds. , C puts in at firſt 15c pounds, at 4 moneths 
end he takes out 5o pounds, and 8 moneths after fuch 
teKing out puts in 100 pounds. Now at the: end. of the 
ſaid 16 moneths they had gained 357 pounds, the Que- 
ſtion is, how much of the ſaid gain belongs to excl 
Merchant for his ſhare, 

In Queſtions of this natore, two 1hings are princ:- 
pally to be obſerved. x. The whole time of partner- 
ſhip. 2 The reſpective time belonging ro each mans 
particular Rock; fo here, ic is evident that che whole 
time is 16 mone! hs, and the particular ſtocks and time 
delonging gto each Merchant will be 8s followeth, V1&. 


A had- 100/, in the common nock for $5 
moneihs, therefore 102 muliiplied by S pro-,-800 
Guce! þ ok ———— mmm oy :] 

Alſo 601, for 4 moneths, therefore 60 mui- 
tipi1td by 4 produceth ————— 

Alfo 2co0!; for 4 moneths therefore 200 wat We 
Upiicd by 4 produceth —--—- —-— = £ 

T3 CHU } 4 PLC UCC: 


240 


PR” 
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"The rora of” the produdts of money and WER "Bas 
or A, e0k COT CE —— 


B had 2 in the common ſtock for .6? + 
moneths, therefore © 290 multiplied by 6 Prfcc 255 
dncecth — =. met ine ——m——— J 

Alſo 250 l.for 4 mbneths therefore 259 mul. £ \ 056 
tiplied by. 4 producerh—— —C 

Alſo 1501 for 6 moneths , therefore 150 900 
multiplied by 6 produceth - —_— 

The total of the p oduRs of: money and time? ——; 
for B, is c; __ 


CC CTINEER 
7 


k 


C had Ty in the common ſtock for 4 
monerhis, 4hereſore 150 mulciglied by 4 Pro-( 600 
ducerth ——— — NR 

Alfo 1c0o 1; fe $ moneths, rears 1007, 
mulciplied by 8 producerh——- 

Alſo :00 4.for 4 moneths Frey ID 200 mul- ul, = 
tiplied by 4 produceth Su 
The total of the Frodnees y of money nd t Oe 220g 


* 809) 


for "wo Wo 


Then adding the ſaid three totals together, to wit 
1840, 3 tod, and 2200, the ſum is 7140, wherefore 
droceeding as in the laſt Example, I ſay by the rule of 
three dire&, as 7140 is tO the total gain 357 pounds; 
ſo.is 1845 to 92 pounds the gain of 4; again, As 714 
510357; 10is3100to 155 the oxin of B: Laſtly, 
as 7140 is t0 357; fois 2290, to 110'the gain of C, 

" Tx. Therule of Fellowſhip i is proved.by . 

Addition of the'terms required, whoſe The proef: 
i fm ovbhc to be equal tothe, ſecond rerm | 
in the Queſtion, ocherwife the whole work -is errones 


Ha 6 ous 5 
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ous : ſo in thefirſf example of the ſixth Rule aforego. 
ing, 21 5, and 33 -. being added rogerher are equal to 
54 7. the ſecond term in that Queſtion ; Iikewiſe in the 
fait example of the ſ:me rule, as alſo in the firſt exam 
ple of the laſt rule, the ſum of 20, 15 and 1o the terms 
required is equal to 45, the ſecond term propaunded, 


CHAP. XIV. 
The Rule of Alljgation. 


1. T2 Rule of Alligation is thar, by which we 
relolve Queſtions, that concern the mixing of 
divers fimples together. 
JI. Allgation is either Medial or Alternate. 
/11. Allgation Vedial is, when having the ſeveral 
quantities and rates of divers \{imples pro- 


Alligaton pounded, we diſcover the mean rate of a 


Medial, mixture compounded of choſe ſimples. 
So 10 buſhels of wheat at 4 5. or - ( which 


15 a!] one) ;$ 4. the buſhel, 40 buſhels of rye at 3.x, 


or 36 the buſhel, and:5o buſhels of barley at 2 y,or 
24 4, the b:ſhel , being mixed wi I 20 buſhels of oars 


at 12 4 the biſhel, the rule of Allig ation meaial ſhew. 
e:h you the mean price of that mijtling. 


IV In Alligation medial, firſt ſum 


The operations and the given quanricies, then' find the 
proporrious of the 
ſame Rule, | 


{owerth, 


rotal value of all the ſimples : this 
done, the proportion will be as fol- 


Ai 


. mens of 
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As the ſumof the quantities is to the total value of 

the ſimples : © 
So is any part of the mixture propounded to the re. . 
quired mean rate or price of ,that part. 

Repeating again the premiſed example of the third 
rule, 1 demand how much one buſhel of chat miltling 
is worth ? Now the ſum of 10, 40, 50, 20, (the given 
quanti:1es) is 120 buſhels : and the value of the 10 bu- 
ſhels of wheac at 48 4. the buſhel , amounts to 480 d. 
for 48 being multiplied by 10, the product is 480 : a- 
gain, the value of the 4o' buſhels of rye it 364, the 
buſhel, is 14404, The value of the $0 buſhels of bar- 
dey at 24d. the buſhel, is 12004. And the value of 20 
buſhels of oats at 12 d. the buſhel is 2404, All theſe 
values being added together, their roral is 33604, I 
ſay then by the rule of Three dire, If 120 buſhels 
give 33604, what will 1 buſhel yield ? The rule pre- 
ſenily anſwers me 28 4, whereupon I conclude, that 
a buſhel of that miſtling may be afforded for 28.4. thac 
5,25. 44. whichis the refolutjon of the queſtion pro- 
Pounded. 


120 -——33609-——1——--28 


In lke manner if it be demanded what $ buſhels or a 
quarter of that miſtling is worth ?. The A»/wer will be 
224d. which being divided by 12, and by that mears 
reduced into fillings, is 18 5.8 d. 


120-——3360 8 ——224 


V. In Alligation Medial, the trial of the 
work is by comparing the total value of the he proof. 
leveral imples with the value of the whole mixture : 
| | : Wa | For 


ie. 
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iS r when thoſe ſums accord, .the actration is Panel 
ſo in the firſt example of the laſt rule. 


+ 


eve oroand wheat ar 4/74 the 1 f, d. 


buſhel i'————————— 2— 0-0 
The | 40 buſhels of Rye at 3s the | "2 
value buſhel is EDT 6— © — 
'of {© 50 buſhels of barley at 2 s. the or 
buſhel | I———— TIE 5—o—ofl.n 
And 20 buſhels of oats at 12d. ore 
; + the buſhels —— ——————1—g9 —ofl:n 
| Wh: 
All which amount to-——— —14—0—o nc 
which is likewiſe the value of x20 buſhels »' to 
at 28 4.0r 2 5. 4 d, the buſhel, tor that alſo amounts MWthi 
to » l ge 


1. Alligation Alternate is, when having the ns! 
a; ral rates of divers fimples given, we diſcover Wlir 
& gation 
Alrernare, ſach quantities of them, as are neceſſary to Min 
= © » Make a mixture, which may bear a certain Wth 
rate propounded, be 
Exampl-: & man being determined to. mix 10 Win 
buſhels of wheat of 4 7. or 48 4. the buſhel, with rye MW : 
of 3 5, or 36d. the buſhel, with barley of 2... or 244, War 
the buſhel, and with Oats of 1 5, or 32 4. the buſhel, 
the ruleof 4 ligation Alternate will diſcover unto! you 
how much rye, how much barley,ard how much eats he 
ought to adde unto the 10 buſhels of wheat, in ſuch 
lorr that the mixcure of them alcogecher may bear a 
Certain race Or price propounded. 
V []. ln queſtions of Alligation alte-nate, 
7h: right r- you muſt rank the termsin ſuch ſoct, that I 
dering of the the Siven rate of the mixture may.repre- ro 
Fr Re» ſent the root, and the leveral rates of. the il +; 
: Simpley 


vg ee 
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&imples may ſtand as branches iſſuing from that root: ©o 
the example of the laſt rule being propoanded, I de. 
mand how much rye, barley and oats ought ro be added 
0 the 10 buſhels of whear, that the mixture of all to. 
gether may bear the rate or price of 284. or2 5.4.4, 
the buſhel; And therefore drawing a line of connex1- 
on, Iplace 28 4. the given rate of the mixture, upon 
the left hand thereof by it ſelf repreſenting the root , 
and likewiſe write- the other rates | 
propounded, viz. 48 d. 364. 244, 48 
Wand 12 4. one above another upon 0 36 

the right hand of that line of Con- - m 
d Wnexion, which rates are conceived 

toiſſue from 28 4. as branches from 
5 Wthe root, the fabrick hereof appears piainly in the mar- 

ent, | 

: VIT11. Having ranked the terms in their due order, 
(WF 11k the branches together by certain Arks, ,, 
Win fuch ſorr, that one that is greater than 41, 56 
| MW theroot or rate of the mixture,may alwaies rerms. 

be coupled with another chat is leſs than the ſame + So 
WW in the premiſed example, 48 may be linked with i 2,and 
WW :6 with 24,or otherwiſe 48 may be coupled with 24, 
and 36 with 12, and thenthe work will ſtand 


| \ 48 (48 
| T has, 28 i a ho ; el 
| 24 44 
bt. & 


IX. Having alligated the branches , and 
WH found the differences betwixt them ar the Het 1007der 
*Wroot, wcite the differences of each branch '** 4Jeren+ 
"WH uit againſt his reſpeRive yok=-fellow, So Fr 
: H4 the 
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the branches of the example aforegoing being link 
after the firſt manner , and the difference between 2$ 
and 48, (by the tbird or fourth rule of the fourth Cha- 


pter of this Book ) being 20, I place 20 juſt againſt 12 
the reſpcRive yoke- fellow of 48. Again, 16 being the 


36 | placeit right againſ} 


4 ference betwixr 28 and 24, 
8 1 write juſt againſt 36; 
20 Jntheend the whole F4q 

brick of the work (as the 
branches are thus linked) will ſtand as 1n the example, 
** But the brarches being linked after the other man- 
ner, the work will be thus diſpoſed: : 


28 


For in this caſe 48 bath 24 for his yoke- fellow, and the 
reipeQtive Camerado of 36 is12 3 and here the inter- 
chargeable placing of the aifferences( as inthe premilſed 
examples) is that which is more pariicularly cermed Al- 
ternation, | 40 

X. When ore branch is lirked to divers other branch: 
es, and not ro ore alone, the differences ought to be as 
ofren trarſcrited, as itis ſo diverſlylirked,, So in the 
premiſed examp/e, you may (if you pleaſe) conceive 12 
tO be coupied both with 48 and 36, likewiſe 24 may 
be copceived io be linked with the ſame 48, and 36; 
wheretore the difference berwixt 28 and 12 being 6,1 


by 


6ifference betwixt 28 ard 12, 1 write it juſt againſt 48. 
la like manner 8 þcing the. aifferexce between 28 and 


16 24, Andlaſlly 4 the df: 


* writ | 


2 
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IMwrite it both juſt againſt 48 and 36: Jn like manner 
Wthe difference berween 28 and 24, being 4, I write it. 
likewiſe over againſt the ſame nymbers 48 and 36 ; A- 
pain 26 being the difference betwixt 28 and 48, I place 
it juſt againſt 24 and 12 ; and 8 being the d:fferexce be- 


Allgation. 05 


tween” 28 and 36, 1 


writeit liKewiſe over: ( 43 [16.4 
2pninſt the ſame num- _,g 130 16.4. 
bers 24 and 12; All bo. (20.8 
this performed, the I2 .- 20.8 


whole frame of the 
work will ſtand as in the XMargert. 

2. Take this for another example : it is required to 
mix 10 buſhels of wheat at 484d. the buſhel wich rye 
of 36 4. the buſhel, with barley of 24 4.-the buſhel , 
and with oats of 12 4, the buſhel , and the Fs 
now is, how much rye, barley arid oats ought to be ad- 
ded to the 10 buſhels of wheat, that the entire mixture 
may be afforded at 164. the buſhel ; Here the branches 


of this Nation (according to the eighth rule of this 
Chapcer) ought tO be linked ths, | 
48 
64 3® 
168 F 


And as for the A!ternatioy Of the differencss,it is evi- 
dent (by the preſent rule) that the difference between 
16 and t2 þ2ing4, ought to be thrice cranſcribed, viz. 
firſt juſt againſt 4$, chen againſt 36, and laſt of all a- 
pink 24 Agpnin 32 the diff:rence betwixt 16 and 
4d, 5 alſo 20 che dff:rence between 16 and 36, and 
la'ily, 8 the differexce betwixt 16 and 24, ought all to 
be placed juſt againſt 12, Ree 


re net He : 
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3. I determining to mix 10 buſhels of wheat at 48 4. 
| the buſhel, withrye of 36 4 the buſhel with barley of 
244, the buſhel, and with oats of 12 4. the buſhel, 
deſire to know how much of each1 ough: ro take, that 
I might afford the whole mixture at 40 4. the buſhel x 
here the whole work being orlered according to the 
rules aforegoing, it will [tand as follcweth : 


48 "nag 
ts 36) , 
my FW 8, 
RR © 


4+ A man intending to mix 10 buſhels of wheat at 
48 4d. the buſhel, with rye of 36 4. the buſhel, with bar- 


ley of 24 4. the buſhel, with peaſe of 16 4 the buſhel, . 


and with oats of 12 d. the byſhel,defires to know how 
- much rye, barley, peaſe and oats he ought to adde to 
the 10 baſhels of wheat, that the whole maſs of Corn 
ſo mixed might be afforded at 20 4 the buſhel? This 
 9aucfbion being thos propounded, the terms thereof (by 
the rules aforegoing) may be Alligated, and the diffe- 
rences of the terms Alrernated, as followeth : 


to. * ne 
e4 


5. Laſlly, a Goldſmith hath fome Gold of 24 Ca- 
rc:1,other of 2 1 Carects,and other ſome of 19 Carects 
£1e, whichhe wauld fo mix with 4loy, that 19 2'Oun- 
ces of the intire mixtare might bear 17 Caretts fine ; 
now the Queſtion is, how much of each ſort , as' alſo 
how much Alloy he muſt rake ro'accompliſh his deſire ? 
Before you can well underſtand this Oue- 
fioy, it will be neceſſary to explain what What a Care 
a Careft fi ar, and what Alloy is the Mint. Fve,and what 
Maſters and Goldſmiths to diſtinguiſh the "7 © 
diff:ring finenc/s of Gold, elteem an intire ounce to 
contain 24 Carects, and an ounce of Gold that being 
tried in the fire loſeth nothing of the weight is ſaid to 
be 24 Carelts fine: again, the ounce thac beinp tried 
loſeth one ſour and twentieth part of the weight, 1s 
ſaid to be 23 Cares fine : In like manner that 'which 
loſeth two four and twentieth parts of the ounce, is 
eiteemed to be 22 Cares fine, .and ſo. conſequently of 
the reſt: And as for A-loy it is (ilver, copper, or ſome 
other biſer meral, with which the Goldſmiths aſe to mix - 
their Gold, to the intent they may moderate,or abate 
the firrntſs thereof, Here you may alſo obſerve, that 
es hr fineneſs of Gold is meaſured by Caretts, fo is the 
2n:neſs of Silver eſtimared by Ornces : In ſuch ſort 
that a pound of ſilver, which being tried a certain time 
in the fire, loſeth nothing of the weight , is ſaid to be 
22 Onxces fine, + But, a pound that being tried loſeth 
| | | | lome- 
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Omewhat of the weight is ſaid to be the remainder « 
the weight fine, Example; a pound of Silver that 
ſeth in the fire one ovnce 8 p, is eſtimated to be 10 oy, 
x2» fine, and that which loſeth 2 ounces 8p, 10 Grain, 
is (aid to be 9 oznces, 11 p. 14 grains. fine, 8c. Now ty 
rank the terms of the laſt mentioned © veftion, as al 
the differences of the terms in their due order, becauſe 
the three given branches (viz. 24 Cares, 21 Careft;, 

_ .and19Caretts) are all greater than 17 Careets the 
yoot Or rate of the wixtuxe, I adde o as anocher branch 
which 1 conceive to be leſs than the root, and then pro. 
ceed as inthe former operations; the whole frame 
the work is expreſled here, as followeth : 


I 24 ns 6 17 , 
21 17 ) 
17), »J 17 __ 
( © 7: 4.2. ) 
X1. When in one and the ſame line there are found 
Wow 16 More differences than one, adde ther roge- 
adde te ber, and write the fum juſt apainſt the 
differences, ſame differences before a ſtra:ghrc line drawn 
| _ towards the right hand of the work, 
So the firſt example of the laſt rule being propoun. 
ded, the ſum of 16 and 4, (the differences placed juſt: 
againſt the firſt branch ) being 20, 1 write it over &- 
gainſt the ſame differences betore the new line drawn 
upon the right hand of the work, and ſo conſequent! 


the reſt intheir due order, as appears by the crap 
hereunto annexed : 


 Alligation; 


hap. T 4+ 
| 20 
20 ' 
28 ſo 
28 * 
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Ml 1h like manner the laſt example Of the laſt rule being 
fſcred, the whole Fabrick of the work will ſfand; as 


| followeth ; | 
- I'7 107 
[ 81 7 17 
"7929 _ .. 
O ws 7.4 2. 15 
x17, Alligation Alternate is either Partial-or To: 
al 5 | 


X111. Alternation Partial is, when having the ſe- 
veral rates of divers Simples, and, the 

| Wivancity of one of tham given, we diſco- Alternarion 

ver the ſeveral quanMes of the reſt, in partial. 

Wch ſort that a mixture of thoſe Simples be 

np made according tothe quantity given,and the quan= 

ties ſo found, that mixture may bear a certain rate 

. Wropounded : Of this kinde is the example of the fixth 

le, Fu alſo all the.examples of the tenth rule, except 
elaſt, | | 

XIV, In Queſtions of Alternation he ab cen 

atial, the proportion is as followerh. 4 ## this rule. 

As the difference annexed to the firſt branch is to the 

everal differences of the reſt: - | | 

$0 15 the quantity propounded to the ſeveral quanti- 

es required, + TY | 


50 
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S0 the example of the ſixth and ſeventh rules of this 
_ Chapter being again repeated, and.che' terms thereof, 
as alſo the 4:fferences of the terms being ordered aſe 
the firſt manner ( ſhewed you in the _niath rule afore. 
poing) It is evidentthar for every.16 buſhels of whiat 

that I take in 


Ke © 48 I [16 \- the mivture, | 
The FY oJ36N- 4, ., oughtro rake 
th fs cy 24 8 buſhels of rig, 

12 — |\20 3 buſhels of 


- batley, and 20 
buſhels of oots, and therefore 7, fa 
I. As 16 the difference caotzkd 50 the firſt brand 
(being the rate of the wheat):is ro 4 the d:fe rent 
annexed to the next , being the tate of the rie; 
ſois 10 thegiven quantity of the wheat to. an. 
other number, which being fotind by the role, o 
T hree direct, to be two buſhels and. an half. ( o 
**two-pecks) is the quanticy of rye nece! iy. in 
the mixture. 
"H-A$16to$, foisro to ahther' Number, which 
= likewife found by the ruſe of F: Yb ta be 
- tive buſhels, is the quantity of barley, Ta 
-tn the mixture. 
t1]., As 16to 20, fois 16to Rath obj? 

'* being in like ſort found by the, rule 'of 7 Fi 
be 12 buſhels, 4hd half of a"buthel" is the pl 
ritie of oats requiſite inthe ; mixture. | -. | 

So that at laſt 1 cortlude, a þ-ap of eorn being Gm: 

poſed of 10 buſhels of whe at, 2 buſhels and a half f 

rye, 5 buſhels of barfey, and 12 buſhels ahd ar half of 

oats, (when thoſe ſeveral Grains bear the _ afore- 
frid-) may be zfforded at 3 Arrlings 4 4 19% the 
buſhel, 

2, The 


Ct 


ma 
of 


Chap.14. 


manner ( expreſſed likewiſe in the ninth rule 
of this preſent Chapter) / ſay; 


fore, / 


Alligation. FII 
2, The ſame example being ordered after the ſecond 
2. Caſe. 


I, As 4 the d:fferexce annexed to the rate of the 
whear, is to 16 the aifferexce annexed to the rate 
of therye, ſo 1810 the*givey quantity of the 
\vhear, to 40 buſhels the required quantity of the 
rye. | 

Il, A34to 20, ſ01s 10 to 50 buſhels, the requiſte 
quantity of the barley, 

I. As yto8, ſois 10 ro20 buſhels, the quantity 
of the oats xeceſſar7 in the mixture, 


? 


ic | | 
mn Fa 
2843 10 
2 20 
I 2 8: 


» PT * 


So that Ttonclude again, a maſs of Corn being com» 


pounded of 10 buſhels 'of wheat, 40 bufhels of rye, 
50 buſhels of barley, 2nd 20 buſhels of oats , (when 
thoſe gratns bear the prices propounded in this exam- 


ple ) may "4 orded at 25. 44: the buſhel, as be- 


1» That exMle being diſpoſed after the 3. Caſte | 


third minaer (expreſſed in the terith. 
and eleventh rules of this Chapter) Ifay, 


I. As 26 the {am Of the differences arinexed to the 
rate of the whear, isto 20 the ſum of the diffe- 
rences annexed to the rate of therye, ſo is 10 
the given quamity of the wheat, to 10 buſhels 
the required quantity of therye. 

Il, Asz0to028, fois roto 14 buſhels the requifite 
quantity of the barley, 

wr, 
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II. As20to 28, fo is 10 to 14 buſhels, the quanti- 
ty of oats demanded in the mixtare, | 


16.4] 20 
16,4|20 
20.8| 28 
20.8] 28 


Whereupon this third time likewiſe Fconclode , that 
( thoſe grains ſill retaining the given rates) 10 buſhels 
of wheat, 10 buſhels of rye, 14 buſhels of barley, 
and 14 buſhels of oats being all mixed together, will 
conſtitute a waſs of Corn,that may be afforded ar 28 d, 
or 2 5; 4.4, the buſhel, _.- : 

By this example thus diverſified it plainly appears , 
that the quantities required may be altered as often 
as the queſtion given will admir divers Alligations, and 
yet the nixtare produced will {till /hold- the rare pro- 
pounded; but when the gueftion propounded wilt ad- 
mit but one only way of Aligation, the quantities re- 
quired to make the mixture, cannot be varied ; {6 the 
ſecond example of the tenth rule of this Chaprer;being 
pun produced, and ordered < the direQion 
of the elevenih rule aforegoing, 1 /« 

I. AS41090 4, ſo 16to to buſhels of rye. 

I. As 4 to 4, 10 10 to 10 buſhels of barley, 
UL AS4to 60, fo ro to'1 50 buſhels of oats, 


4 S--- 

a9 + 

hs J RIS 
| 32,208, 
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So that for this Queſtion 7 conclude , to 10 buſhels 
of wheat you ought to adde 10 buſhels of rye, 10 
buſhels of barley, and 150 of oats, to the end that a 
mixture of Corn might be made, which may be fold at 
16 4. the buſhel : And here the quantities found (viz. 
10, 10, and 150) cannot be a/tered, becauſe the terms 
of this Queſtion will not admic any other variety of 
All:gation, ; 

XY. 1n Alternation Partial , -the proof is likewiſe 
by comparing the total value of the ſeveral 
ſimples, with the value of the whole mix. The proof. 
tare : So inthe ſecond example of the laſt 
Rule the total va/xe of che 10 buſhels of wheat, 4o 
buſhels of rye, 50 buſhels of barley , and 20 buſhels 
of oats amounts to 14 /. which isalſo the value of che 
whole mixture at-2 s, 4 4. the buſhel, as appears by the 
example of the fifth rule of chis preſent Chapter. 

XVT. 'Alternation total is, when having the total 
quantity of all the Gmples together, with |, 
their ſeveral rates,we produce their ſeveral ;,,;, 

uantities, in ſuch ſort, that a-mixture of 
them being made according to theEquantities ſo found , 
that mixture may bear a certain rate propounded : Of 
this ſort is the laſt example of the renth Rule aforego- 
ing; as alſozbis, a Goldſmith having divers ſorts of 
Gold, viz, ſome of 24 cares, other of 22 cared , 
ſome of 18 cares, and other ſome of 16 cares fone, 
is defirons to melt of all theſe forts ſo much together , 
as may make a maſs containing 60 ounces of 21 cares 
fixe : Now this rule of Alternation total ſheweth you 
how much you are to take of each ſort, to the end the 
whole maſs may contain juſt 60 ounces of 21 cares , 
the fin2neſs propounded, 


7 -..- FFT; 
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The propor- XJ1[I, In Queſtions of Aſternation total 
+1085. theproportion is, as followeth : 


As the ſum of allthe differences is ro the total quan. 
tity of all che ſimples; So is the correſpondent 


difference of each rate to the reſpective 


of the ſame rate, 


So the laſt example of the laſt Rule being propoun. 


ded, I ſay, 


quantity 


I,. As 12 the ſum of the differencesis to 60 ounces 
the oral quantity of all the ſimples: ſo is 5 the 
correſpondent difference of 24 cares the firſt 
rate, to 2'5 ounces, viz, the required quantity 


of the Gold of the ſame rate, which may be 
taken to make the mixture propounded, | 


II. As 12 to 60, fois 3 the correſpondent difference 
of 2.2 careQs the ſecond rate, to x5 ounces, viz, 
the quantity of the Gold of 22 cares, that 


ouphe to be uſed in the mixture. 


W..As 12to 60, fois 1 to 5 ounces of the Gold el 


18 careQs fine, 


IV. As12tO60, ſois 3to 15 ounces of the Gold 


of 16 careQts fixe, 
for the mixture propounded. 


(24 's 
22 5 
18 Ci 


6 Me 
50 J 


21 


which are re 


quifite to be take! 


Whereupon 7 conclude, that 25 ounces of 24 cared 
fue, 15 ounces.of 22 cares, 5 ounces of 18 careQs, 
and 15 ources of 16 careRts fine, being. all melted to- 


gether 


S.. © oa 


So. = 


tt 


ts 
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gether will produce'a waſ; of Gold containing 60 oun- 

es of 21 cares fine, which is the reſolution of the 

Pueſtion propounded. i pe, ba | 

_ Again, the laſt Example-of the tenth Rule being 

here repeated, 'and ordered according to the direRion 

of the eleventh Rule, I ſay, "© ; 

I. As64t0192, fois 17 t051 ounces of 24 careds 
fines | | | 250 

II. As 64 to 192, ſois17to 51 ounces of 21 careds 
fine. y Hrs 


Ill, As 64 tO 192,f0 is 17 to 51 ounces of 19 caredts 


(1.15 | | 
IV. As.64 to 192, ſ01s 13 to 39ounces of Alloy. 


o 
7-21 [TT 


42 | 17; 8 


| [17 
174 21 oh 117 
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by 7.40/03 

'- no 


| And therefore for concluſion I ſay, that's 1 ounces of 
Gold, 24 careRts fine, 5 1 ounces of 21 careds fine, 5 1 
ounces of x 9 careds fine, and 39 ounces of Al/oy being 
all mixed together, will produce a'maſs containing 192 
ounees of Gold 17 careQs fine, which is the fatisfaRtion 
ofthe 2aueſtion premiſed. ; 

And here ob/e+ve ( as before/in-the expoſition of tlie 
fourteenth rule of this Chapter) that the operations 
of the firſt of theſe examples may be varied according , 
to the diverſity of the Alligations which it. will admit, 
whereas the laſt example is nor ſubjeR to any wariery, - 
the Allig ations thereof remainingalways the ſame, 

| I 2 XY. Here 


\ 
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xv. Here the operation is perfe&, when 
the ſurname of the quantities- found agrees ) 


with the total quantity propounded' :. So inthe firſt 


The proof. 


R- a - Hs oy _ 


Example of the Jaſt rule, 25,15, 5, and IS, (the | I: 
quantities found };. being all added rogerher amount to £ 
60, which is the total quantity propounded, | : 
- fled od v 
CHAP, XV. l 

The Rule of Falſe. 


I. 4-2 Rule of Falſe,is always performed by falſe 

and ſuppoſititial numbers taken at pleaſure ©} 7 
aſter the propoſition is made , and the queſtion pro. 
pounded : for things are ſaid to be found out by the £ © 
Rule of Falſe, when by falſe terms ſuppoſed, we diſs. Y 


cover the true terms required, | q 
"ij II. The Rule off Falſe is either of ſingle or double | © 
1 poſition, | | 


I-The Rule of fingle poſition is , when I © 
The Rule at once, viz. by one falſe poſition we have 
of ſingle X . | th 
Poſition, Means to. diſcover the true reſolution of the c 
| Queſtion proponnded. F 

- . For Example, 4, B,'and C determining to buy  **© 
together a certain quantity of timber, that ſhould coſt © ** 
them 36 1. agree amonglt themſelves that B ſhall pay M © 
of that ſumme athird part more then 4, and that C 
ſhall pay a fourch more then'3, Now the Queſtionis, i * 
whar particular ſum each of theſe partics ought to pay 
of the 367. To reſolye this Queſtion, firſt;pur the caſe c 
that 4 ought to pay'61; of the 361. and then 3 mult M © 
pay 87. becauſe he pays one third-part a yr 

| n 
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Andiaſtly, C. aughtto pay 10/4,; becauſe he-isto lay 
out one foarthpart more then-B, : This done, although 
by addition of theſe three ſumimes, viz. 6, 8; and:1o, 
I find that I-have made a wrong poſetion ((theirtotat a- 
mounting onely. to! 24 /; whichought to baye been 
36 1, ) nevettbalefſe'by thoſe' fappopitiria/ Numbers, 
] have meansro'difcoyer the rrue ts which'the ſe- 
vera] parties'ought to pay + for: 7:ſay by the rule of 
Thrift Direct $4) ot on rata retry 
I, As 240.36, ſois6 tog1. the part that 4 muſt 
Pay. pe, WP 
l1. As24t036,108 to 12/. the pare that B oughe 
to pay, 7500 \ 
Ill. As 24t036, fois roto Ty /. the part of the 
36 /. that C muſt pay. WE | ; 
IV. Here ſor-crial of this Rule the Th proof 
total of the ſurnmes/found ought ro accord 
with the ſumme given « Soin the example of the iaſt 
Rule, 9,12,and 15 being all added rogether amount 
to 36, the /wmme propounded; | 

V. The Rule of double Poſition is, when The Rub 
two falſe Poſitions are ſuppoſed for the reſo+ 9f double 
lution of the Queſtion propounded, As in ® fees. 
thi; A workman baving threſhr out 4o quarters of 
Grain (part thereof being Wheat, and the reſt Bar. 
ley ) received for his labour 28 s. being paid after the 
rate of 1 2 d, for every quarter of Wheat, and 6 4. for 
each quarter of Barley; Now here the queſtion. 1s, 
how many of thoſe/40 quarters were Wheat, and how 
many Barley ? Rere-therefore-[ firſt ſuppoſe at ran= 
dome that there was 26 quarters' of Wheat, and 14. 
of Barley, and then to diſcover whether I have guef- 
| fedright or wrong , 1 finde how much money is due 

unto the workrnan at the rate,of x24, the quarter of 
| Il; | , Wheat, 
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 Wheat;and 64; thequarter of Barley, which /] fipde 
| robe. 33s. (viz. 26 5. for the 26 quarters of Whear, 
| ard 2.s,. for the 14 quarters:of Barley ) | 
ought: to have receiyed;, if my ſappoſition had been: 


mark, and therefore diſcovering how thuch I have er'd 
by finding the differexce betwixt 28:5. and 33 5, I keep: 


* 


in minde 5 their difference, which iscalled che firſt er> 
ror, Of the error of the firſt Poſition ; Again,I propound 
for the ſecond Poſition, that there was 3o quarters of; 
Wheat, and 10 quarters of Barley ; and then the ſe 
- coxd error | finde to be 5, for there is then due to the: 
workman for the 3o quarters of Wheat-3o s. and for 


from 28 s. the true ſamme that he received by 7 s, and 
here by theſe two falſe Poſitions, together with their: 


Whear, and how many of Barley the workman threſht, 
as ſhall be farther explained by the Rle followings: © 
#: On. . V!: In the Rule of double /Polition ba- 


ration. 


each errour by the contrary Poſition; thar is, the f(e- 


bur if the ecrours be of diff:ring kinds,, (viz, one of 
thein an exceſle , and the other a defe&t') add thoſe 


j 


which he. 


right; -but becauſe it differs from: 28s, the crne- 
ſumme that he received;,-I perceive.b-have miſt the. 


the 10 quarters of Barley 5s, inall 35 s, which differs. 


errours;, you may difcover how- many. quarters of 


ving drawn two lines acrofs ,. and placed the. 
terms of the falſe Poſition-(viz. thoſe, hae: 
have the ſame Denomination ) at-the uppermoſt end of- 
that croſſe, as alſo each. errour under his reſpeQive 
Poſition at the lower'end of the ſame crofſe , multiply. 


coad errour by the ficſt:pofition , and the firſt exrour. 
by the ſecond Poſition , this done, when both the er-' 
rours are of one and'the fame kind; (viz. both excefles: 
or both defeRs) ſubtract the leſſe ProduRt out'of the 
greater, and: then the remainder is your Dividend 


Produfts 
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ProduRs together, and then the ſumme will be your 
Dividend, which if . you divide by the difference of 
the errours. ( when they are of one and the ſame kind) . 
or by their ſyumme (when they are of different kinds) 
the quotient will give you a number you look for, ha- 
vingthe ſame Denomination with the falſe poſitions 
placed at the upper end of the croſſe. 

1. Example, The Queſtion of the laſt rule being 
again propounded, I place theſe terms, viz, 26 (ha- 
ving the Denomination of the quarters of Wheat in 
the firſt Poſition ) and 30 (having the ſame Denomi- 
nation in the ſecond Poſition ) at the upper end of the 
croſſe : As alſo5 and 7 the two errours reſpeRtively 
under, them at the lawer end of the ſame cyofſe, as you 
may ſee it exemplified by the Pattern fo/low;ng. 


182 ——- 150 Mote that this 

30 Charater — 

| ifies that 
the Numbers, 

(16 'betwwixt which 
et is found, ; 
ought ro be 
ſubtrafted, the 

- po one out of the 
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This done, hy multiplyed 26 by 7, the Product 
is 182, and likewiſe 30 by 5, the Proaxct is 150, 
which being dedu&ted out of 182 ( becauſe the erronrs 
here are both of the ſame kinde, that is, are cach of 
them an excefſe above 28 s, the ſurme that the 
workman received) the remainder is 32, which being 
divided by 2 ( the difference betwixt 5 and 7 the two 

I 4 errours } 
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_ errours) leaves in the quorjent 16, for the quarters of 
Wheat thar/the workman threfht , whoſe comple- 
. ment to 40, viz. 24 are the quarters of Barley, that 
be likewiſe threſht : ſo at laſt I conclude, the work. 
man receiving 28 s. for his wages in threſhinp oat go 
quarters of prain ( being part Wheat, part Barley ) 
at 12 4. the quarter of Wheat, and 64. the quarter 
of Barley, threſhed in all 16 quarters of Wheat, and 
24 quarters of Barley. 
2. Example, The ſame Queſtion being again pro- 
pounded, I ſuppoſe for- my fi-# Poſition that there 


16 s. for the 32 quarters of Barley, makein all 24 s. 
which wants 4 5.of 28s, the ſumme received x A- 
Sain, /appoſing that there are 12 quarters of Wheat, 
and 28 quarters of Barley, the ſecond errour will be 
2 s. for 12.5, being allowed for the 12 quarters of 
Wheat, and 14s. for the 28 quarters of Barley, the 


right ſfurmme : now then $ being multiplied by 2, 
out of which if you deduR -16 ( becauſe the errours 
ſumme received) the remainder is 32 , which being 


divided by 2 ( the difference of the errours ) gives you 


' In the quotient 16, viz. thequarters of Wheat, a 
pefort : | 


X , " ax IF1 
- ia] «$8 2 ig * 2 MY 
F MT. - 
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are 8 quarters of Wheat, and 32 quarters of Bar- - 
ley, and then the firſt errour will be 4s. for 8s. 
being accompted for the 8 quarters of Wheat- and 


ſamme is 26 5. which comes. 2 s. ſhort of 28 s, the 
the Produ& is 16, likewiſe 12 by 4 produceth 48, 


in this caſe happen to be both defeRts under 28 s. the 


3. Example 


3, Example. The ſame demand being the third 
time produced, I take for my firſ# Poſitron 10 quar- 
ters of Wheat, and 30 quarters of Barſey, and then 
proceeding as. before, the firft errour will prove z; 7, 
which pon that Peſition, I want of 28.” the right 
ſumme : Again here for the ſecond Pofition 1 take 26 
quarters of Whear, and 14 quarters of Barley , and 
then the ſecond errour will be 5 s. which upon that 
Poſition I have exceeded 28 s, the true ſumme': now © 
then multiplying 10 by 5, the Produ@is'50, and 26 
by 3, the Rrodu@ is 73 : And here (becauſe the er- 
rours are of different kinds , one of them being a de- 
{:{t, and the other an exceſs of 28 s. the true ſumme) 
you are to add 5o and 98 the two Prodadts together, 
whoſe ſumme is 128, which being divided by 8, the 
ſumme of 3 and 5 the rwo errours , pives you in the 
quotient #6 for the quarters of Wheat, as before in the 
former reſolutions, So that what Poſitions ſoever you 
take in this Queſtion, you ſhall alwayes fande, that the 
workman threſhed 16 quarters of wheat, and 24 quar- 
ters of Barley, which is the reſolution of the Queltion 
propounded, EF 
V II, Here 


__ . intimates that 


=o 7 rae 


Note that the 50 
Charatter + 30 


the Numbecys , 
bettvixt which 
itis found, 


ought to be ad- 
ded together. 


> VI. Here the trial is the ſame with that which 
is uſed in finding out the erroars : $0 in the Ex- 
ample premiſed 16 and 24 being the numbers found, 
- and,1G «4, being allowed for the 16 quarters of Wheat, 
meme 12 s, 'for the 24 quarters of Barley, their 


by? 


Workman. 


..4. Example? A eertain man being demanded 


what was the age of each of his 4 Sons > Anſwered, 
that his eldeſt ſon was 4 years elder then the ſecond; 


his ſecond ſon was 4 years elder then the third, his 


third ſon was 4 years elder then the fonrth or youn- 
Leſt ,, and his fourth or youngeſt ſon was balf the 
"rf the eldeſt; the Queſtion is , what was the age 
of each ſon? Here [ pueſſe the age of the eldeſt 
ſon to be16, thenit may be inferr'd from the Que- 


ſtion, that the age of the ſecond ſon was 12, the age 
of the third 8, and the age of the fourth or younge! 
that 


4, tis 4 ſhould be half 16 {for the Queſtion faith, 

the age of the youngeſt was half the age of the eldeſt) 
but it wants 4 of what ir ought to be, wherefore 
| | make 


umme is 28s. which was the ſumme received by the. 


hap. I4- | Falſe. , | _ 123 
Wnmike a ſecond Poſition ; and take 20 for the age of 
the eldeſt , then. the age of the ſecond muſt neceſſa- 
rily be 16, the age of che third 12, and the age of 
W:he fourth $, which ſhould be half 20, but it wants 
2 : now ( according to the Rule ) multiplying 16 
( the firſt Poſition) by 2 (the ſecond errour) the pr + 
dud is 32, alſo / 
multiplying 20 


(the ſecond Po- ” 4 P 

ſition ) by 4 (the - by + 

fiſt errour) the_ 

Produc 1s Vo, h / | f1 

and becauſe the E NG 

errours are both... Wy Dry 0 

OO TY 

A | 


of one kind, to 
uſt, os defe-. | 

ive; I ſubtract WO 
the leſfer Pro- | . 2) 48 (24 
du& from--the id ee | 
greater, ſo. the. remainder 18 48 for a Dividend ; alſo 
lubcracting ihe lefler errour from the greater,, the re- 
mairder 415.2 for 4 Diviſor, - Lally, dividing 48 by 2, - 
the quotient is 24,' and ſuch was the age ot. the eldeſt 
Son. thereſoze+he age of. the ſecond was 20; the age 
of the third 46; pnd rhe ape; of the fourth 12, which 
15.balf the age of) the eldelit, as was declared by the 
Queſtion, * . bs | 
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Notation of "Oar F raGions. , oF. - 


1. Haus far of Arichmerich in whole aubive only! the the 
doArine of Fractions enſueth , which de pends 


nu! 
upon this ſuppoſition, that Unity, or at leaſt one whit the 
thing whatſoever it be, may in minde be conceived dM is t 
viſible into any number of equal parts: ſome will not -1 


allow x or unityto be a namber,when it is conſider'din 
the AbſtraR,and ſeparated from matrer, but foraſmuch MW ms 
as that Prince of Arithmeticians Diophantu: of Alex. 
" andria, in bis moſt ſubtil Problemes doth often met-' 
tion 1 dr uni: y a5 2 number, and doth fikewiſe-; 
parts of unity, of fra&tions,' as numbers ſought-in 4 
vers Queſtions, I ſhall rake the like liberty co eſteem M 
1.or unitie as a number! and likewiſe" ſuppoloit div m 
ſible into avy number of equal parts. ;) 
11. A broken number, otherwiſe called an 

4 Fraition. © Frafion, is only part of an Integer or 
whole thing, as if you would expreſle inf IM p' 

gures the length ofa piece of cloath, that contains ehree 
fourths, or (which is all one ) three qnarters of a yard, MW (i 
you are to write it thus +, thatis, anintire yard bang ec 

PPORg ro be divided into four equal parts,the leng , 


IChap.16. Vulear FraGions. 125 M" 
"We the piece propounded is three of thoſe four pares : 
"Fin like manner*( a Foot being divided into 12 inches ) 
\Myou muſt write fix inches rhus &, that is, fx twelfth 
Wares of afoot ; or if the foot be divided into one han« 
MWdred equal parts, to expreſs fiveand rwenty of thoſe 
Karts, set them down thus 733, that'is five-and twenty 
—F bundredth parts of a foot, 

'H 7/1 A Fractionconſfiſts of two parts, the Numera- 
Mt and the Denominetor, which are placed one above 
"MW che other, and ſeparated by a little line- | 

77. The Namerator is the number placed aboye the 
the line, and the Denominargt is the 

number placed underneath : foin , Namerator,. 
the aforementioned Fraction 2, the +* Denominator, 
number 3 placed above the line is 

the Namerator , and the number 4 pl:ced undernea:h 
is the Denominator, Alſo in this Fraction 75, the Name- 
rator is 6, and the Denominator is 12+ The Denominator 
is ſo called, becauſe it denominatesor declares into how 
many equal parts the Integer or whole thing is ſuppo- 
ſed to be divided, and theNwmerator is ſo called, becauſe 
it numbreth or expreſſeth how many of thoſe equal 
parts ofthe Integer are ſignified by the Fraction, 

V. A Fraction is either proper orimproper. _ 

V I, A properffraQion is that whoſe Nu- - , 
merator is leſſe then the Denominator, ſuch XF, + an 
are the fractions beforementiened. 3 7+ 33 
and the like. 5 ps | 

VII. A proper fraction is either ſingle or com- 
pound. | 

V1I1. A ſinglefraQion is that which con- , ,,,, 
FW liſts of one Namerator, and one Denomina- #:a&ios. 
tor; ſachare-4 5$ 535 andthe like. ORD 

IX. A fingle fraQtion doth ofcen ariſe as” 

0 


_ 


. 426 ,  Notationof © Book; 
| of whole numbers, for when Diviſion's finiſht, if. an 
number remain, it is to be eſteemed as theNumerators 


a FraQion, which hath the Diviſor for a Denominato; © pou 
and isto be annexed to the Integer or Integers inthl or 
quotient as part ofthe quotient; which fraRtion doth a1. thr: 
ways expreſle certain parts.or at leaſt a'part of an Inte. ing 
Ser Or intire unity, which hath che fame denominationl pa! 
with one of the Integers in the quotient;ſo if 17 pound gai 
be given to be divided equally amongſt 5 perſons, thereſſ of 
| will ariſe 3 intire pounds in the con 


5) 17 (35 quotient, and: there will be ; 
| rMainder or ſurploſage of 2M 4 
pounds, which 2 is to be placed as the: Nwmeraror of; WW of 
frafion, overthe Diviſor 5 asa Denominator, fo will ©: 
the fration be 4 and the compleat quotient will be te 
-= that is, three pounds and two fifth parts of 1 
pound for each perſons ſhare. "1" 1498 
A (ngle FraQtion doth likewiſe ariſe, when a leſſer MW 1e 
whole number is given to be divided by a greater, for MW *! 
in ſuch caſe the D:videxd is to be made the Numerite M 5 
ofa Fra&ion, and the Diviſor the Dexominator, which M © 
fraQion is the true quotient, anddoth'always exprefſe W c: 
certain parts ( or at leaſt a part) of an Integer, which  ® 
hach the ſame name wirh rhe Dividend: foif 3 pounds MW 4 
ſterling be given to be divided equally amongſ} 4 Per. 
ſons, the ſhare of each, that is, the quotien: will be | 
2 to wit.three fourth parts ofa pound, in like man- 
ner, if: 5 be given to be divided by $, the quotient is 
+ fo thatthe Namerator of a Fraction is always a'Di- 
vidend, the Dexominator is a Diviſor ; and the fraction 
it ſelf is che quotient, LEN 
; A Compound Fraction (otherwiſe cal. 
ome led aFration of a bal is that which 
as ha'h more Namerators and DE 
tnen 
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then'one,” and may be diſcovered by the word Þ «of ] 
© which is interpos'd between the parts of ſach com. 
pound FraQon © ſo 4 of + is a fraftion of a fraQion, 
or compound fraction, and exprefleth two thirds of 
three fourths of an 7xteger, viz. a pound ſterling 'be- 
ing ſuppoſed the Jzteger , and firſt divided into four 
parts, three of thoſe four parts are equal to 15s, A- 
gain, if the ſaid 15 s, be dividedinto three parts, two 
of thoſe three parts are equal to 10 s, therefore the 
compound fraction % of % of a pound ſterling doth ex- 
preſſe 10s. ' In like manner the compound fraction 
: of + of + of a pound ſterling, that is, one fourth 
of three fourths of four fifths of a pound ſterling doth 
expreſle 3.5, as will be farther manifeſt by the ſix - 
teenth and nineth rules of the ſeventeenth Uhaprer. 
XI]. An improper fraction is tnat, Hy 
whoſe Numeraor iseither greater, or at 29/919” 
Jeaſt equal unto the Denominator : fo "a 
this fraction -$, that is ſixteen fourrhs, is called an 
improper roo and ſo is this $, for indeed a fra. 
Qion of this kind may well be ſurnamed improper, be- 
cauſe it will not admit the definition of a true Fracti- 
on, ſince it is alwayes greater then an intire unity, or 
at leaſt equal untoit : ſo ſixteen farthings, or ** of 
a penny, are equal to 4 intire pence,and four farthjngs, 
or 7 of a penny are equal to 1 penny: therefore 
when the Numerator is greater then the Denominacor, | 
 fuch ;:»proper fraRtion fignifieth more then ' 1 or an In- 
teger, but when the Numerator is equal to the Deno- 
minator, ( be it what number ſoeyer ) ſuch improper 
? fraction is alwayes equal tounity, or 1 Integer, 
X11. A; mixt number is that, which be- Iz 
des the Integers or intire unities, of which 7 
it conſiſts, hath alſo a fraRtion annexed ; so TO. 


if 


es io Wb 


129  ReduGion of * Book: (1 
if you would expreſſe in figures a length of a pieceofl' 
Timber, that.contains 12 foot and half a foot, . youll gr; 
are to write it thus. 12 £ foor, Inlike manner 7 Mile gre 
and three quarters or fourths of a Mile are to be writ. WW jiy 
ren thus 9 & miles. | out 


"X111. A mixt number hath two parts, the whole or ; : 
integral part, and the broken or fractional part : ſoil ny; 
this mixt number 12%, the number of Integers 123M the 
the integral part, and the fratlion 5 is the frattiond Wl liv 
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| RednGion of Vilear Fractions. Wub 

1, 5 He ſame parts of Numeration, as bave been WW div 

| wrought in whole numbers in the preceding I der 

Chapters are likewiſe to be pertormed. in frations, Il gre 

but firſt of all Red»&i0n of fractions in divers kinds FW unt 

muſt be known, which being the principal skil in the Wand 

dodrine of Fractions muſt be diligently obſerved by div 

the [.carner, | by 

11, A number is ſaid to be a common meaſureun- Win ; 

ro two or more numbers given, when it will meaſure Wand 

or divide every one of the numbers given , and leave M 

no: remairder, ſo 4 is a common meaſure unto the 

numbers 12 and 20, for if 12 be'divided by 4 , the 

quotient will be exactly 3 withour any remainder orf 

ſarpluſage, alſo if zo be divided by the fame Divi- 

for 4, the quotient will be preciſely 5 without any 

- remainder; in like manner 5 is a common meaſure unto W''c 
tbeſe three numbers 10, 25 and 40, © I11.Tmo 


_ 
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- 111. Two numbers being given, their | i » 
oreateſt common meaſure (that js, the % fe the | 
| greateſt com- 


greateſt number which will meaſure or 7 fs 

divide each of the numbers given with- ,,,, any te 

out leaving any remainder) may be found wambers, 

in this manner, viz. Divide the -greater p 

vumber by the leſſe, then divide the laſt Diviſor by 

the remainder, ( if there be any) and fo continue 

dividing the laſt Diviſors by the remainders until there 

be no remainder, ( negleRing the quotients)' ſo is 

the laſt Diviſor the greateſt common meaſure unto the 

RS... Ns 

" Thas, if the greateſt common. meaſure unto the. 

numbers 91 and 117 be ſought , divide the greater 

number 117 by91, fo | a 

the remainder is 26, by g1)i17 (1 

which dividing 91 , the. '91 

remainder is 1 3 ,by which — 

dividing 26, the remain-  26)91(3 

der is o; fo is 13he 78 

greateſt common meaſure — EE. 

unto the numbers 117 13)a6f2; 2 

and gt, as is manifeſtin , 26 | 

dividing each of them. | 

by s3; for 13 is found. O 

ng1 preciſely 7 times, , Dy 

and in 117 preciſely 9 times, uk 
IV. A ſingle Fraction may be redu-. Toreduce aFra-. 

d into the leaſt terms ,-.in dividing _ inte the, 

he Numerarer and Denorhinaror by 2 erin; 
SM | | -— Y 1. By a general 

their greateſt common meaſure , for Rae. 

the quotients will be che Numerator | 

and Denominator of a fraRtion equal to the former, 

ind in the leaſt terms, <_ 


W : c 3 


AN 
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| So if the fraſtion ,2* be piven to be reduced into 
the leaſt terms , finde the. greateſt common meaſure 
unto91 and 117 by the Jait” Rule, which will bel v: 
found 13, then dividins_g1 by 13, the quotienl 
will be 7 fora new Numerator ; alſo dividing 19 iſ ec: 
by 13, the quotient will be 9 for a new Denomica-ſ 5. 
tor, ſo'is the fraction ,75 reduced into the /eaft rerm; MW a 
viz, into the fraction Z : but here you are to oh-Ml be 
ſerve, that if the greateſt common meaſure unto the MW vi 
- Numerator ard Denominator be 1 , ſuch FraRtion is w 
in'its leaſt terys already, ſo the fraQtion 42 cannot Ml 3+ 
be reduced into lower terms, becauſe the. greateſt MW a: 
common meaſure will be found 1, (by the third Ru: Ml ft 
of this Chapter ) the like may happen of infinite 0. 
thers: and although the laſt be a peneral Rule for the 
Reducion of FraQtions into their leaſt terms, yet there MW w 
are Other praQical Ru/es , which in ſome caſes will be i 
more ready; (eſpecially unto beginners) viz. it 


V. When the Numerator and Deno.ſW £ 
minator are even numbers, they may beW., b: 
meaſured or divided by 2. Thereforeinf * 
ſuch caſe you may (as is taught in the Rules ofthe 6th, MW n 
Chaptcr) take the half of the Numerator for a_ney 
Numerator, alſo the half of the Denominator for ail & 
rew Denominator, $0 if 4+ be given, draw at length Ml c; 

the line which ſeparates the 

1618|4|2]|? Numerator from the Deno- 
64|32|16|8|4 Nnominator, ard croſs the ſame 
0s with a downright ſtroke neat 

the FraRion,as you may ſee in the Mar gent, then take 
the balte of 16, whichiF8, for a new Numerator, al- 
ſo the haif of 64. which is 32, for a new Denomini- 


jor; /g.in, the balfef 81s 4, fora  NOnney 


2 By particts, 
lar Rulcs. 
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alſo the half of 32 is 16, for a new Denominator, and 
proceedingin like manner, there will be fonnd 4 equi- 
valent unto ZE. 

VI. When the Numeratd and Nenominator do 
each of them end with 5, or one of them erding with 
5, and the other wich 
a cypher, they may be 
both meaſured or 6di- 225\'45| 9 _ 
vided by 5. So #£ 475 | 95 [19 


will -be reduced into 


33 and 553 im0r?, $010] 

as e operation in oP a HSE \ 

W the "Sheree? 1s mant- 425 | 85 117 

W felt. 

VII Whenſoeyer you can efpy any uber number, 

MW which will exa&tly meaſurethe Numeracor and Deno- 

WM finator , (although ir be not the greateſt common 
meaſure ) you may divide the Numerator and Deng- 
minaror by ſuch number as before; 
$05 may be firſt reduced into 57 28| 7 | 

e by 4, and ;* may be reducedinro - — 

ll + by 7, as by the operation is 84 |21|\3 

, manifeſt. 

Ml 7117. When the Numerator and Denominator do- 

a each of them end with a 

vl cypher or cyphers, cur 4 | 00 

cy off equal _cyphers_in — 

WW both, fo will che frati- 5 | oſs 

ey on be reduced into lef- | 

fer terms : Ko #22.is 57 | 697 

reduced into =, and 

3322 into 3s © co | 00 

1X, The value of a ſingle To finde the vals wo of # [#-- 


iraion | in the known parts of vie tration in the knows 
"4 parts of the Intiger, the 


| - FREE Reduttion of Book 1, 

the Integer, may be found in this manner, viz. multi- 
ply the Numerator of the fraQtion propounded, by the 
number of known parts of the next inferiour denomj. 
nation which arc equal to the Integer, and divide that iſ ® 
produ@ by the Denominator, ſo is the quotient the iſ © 
value of the fraRtion in that inferiour denomination, I © 
and if there happen to be any fraRion in the quotient, Iſl -* 
you may finde the valve thereof in the next inferiour | © 
denomination, by the ſame Rule , and ſo proceed till I} * 
you come to the leaſt known parts. 


So the value of -2 of a n 
207. pound ferling will be c 
9 tound 11 s, 3 4, viz. mul: | 


I tiply the Numerator 9, by 
16) 180(11;* 20 ( the nnmber of ſhil-Ml * 


16 lings which are equal to a. A 
tn pound ſterling ) the pro- : 
20 du is 180, which being WW . 
16 divided by the Denomina- I " 
- tor 16 , the Quotient is * 
n 11 7+ ſhillings, In like I © 
12 manner, the value of n 
— of a ſhilling will be found 
16) 48.3 3 pence, for multiplying W - 
a8 the Numerator 4 by fl 
A. (th: number of pence-ina I} © 
O Qilling ) the produd@ is 5 
48 , which being divided M * 
by the Cenomirator 16, the quotient is 3 perce., Al; f 
ſo the value oi +3 of a pound ffrrling , will be found ; 
1959 33d, And 3; of a pourd Trey wiil be foune 5 
equivalent unto 3 ounces 17 jenny weight and 1% it 
Srains. 


X, A 
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X. A mixt number may be redu- 7,1, mm 

ced into an improper tration equiva- wumber into an 
lent unto the mixt number, in this improper Fradi- 
manner,viz. Multiply the Integral part 
of the mixt number, by the Denominacor of the fraci- 
on annexed to the Integers, and unto the ProduE& add 
the Numerator of the ſaid fraftion, fo is the ſum the 
Numerator of an improper fraction, whoſe Denomi= 
nator is the ſame with thzt of the ſaid fraction annexed. 
, So 4:5: will be reduced into the improper fraQion 

:2 for 4 being multiplied by x2, the Produt is 48, 
unto which adding the Numerator 11, the ſum is 59g 
for a new Numerator, which being placed over the de- 
nominator 12, Slves the improper fration 2, which 
is equivalent unto 43;, ( as will appear by the 1 3ib, 
Rs'e of this Chapter, ) In like manner 97 + will be 
reduced into +. - . 

 X!, A whole number is reduced To _— a hole 
into an improper fraction, by pla- 99% mo an m- 
cing the whole number "xg - pl pena 
Numerator, and 1, asa Denominator. 

So 14 Integers will be reduced into the :mproper fra- 
tion ==, and one Integer into the 3m2proper frattion 7. 

X11. A whole number is reduced into an improper 
fraction which ſhafl have any Denominator aſſigned, 
in multiplying the whole number giyen, by the deno- 
minator afſipned,and placing the ProduR as a Nume- 
rator, over the ſaid denominaror, 

So if 13 begiven to be reduced, into an improper 
fraftion whoſe denominator ſhall be 4, multiply 1 3 by 
4,ſo is the Produdt 5 2,which being placed over 4 gives 
the 512 proper frattion *%, equivalent unto 13, (as will 
appear by the next Rr/e) inlike manner 13 may bere- 
duced into ?4, # 


© X11, An 
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To rluce an X11. Animproper frefion may be 
improper fraf;- Teduced into 1ts equivalent whole num- 
on into its equi- ber or mixt number , in this manner, 
valeut whole w'z,, divide the Numerator by the De Rio 


b mixt uum- mnominator, ſo is the quotient the whole Þ 1nd 
ao number or mixt number ſought , So the por 
improper fration +} will be reduced into the mixt il and 


»umber 4553, ſorif 59 be divided by 12, the quotient I pg, 
is 47z; -Alto the improper fraction will be redu- 
ced into the whole number 13. 
1 reduce fralti- XV. Fractions having nnequal WI to: 
ons t9 4 common Denominators , may be reduced into Ml th 
denominaty , fraKtions of the ſame value which ſhall I to 
VIZ. I. When þave equal Denominators, by this Wl nc 
evo jrations Þ ve and the next following , viz, il 11 
are propounded. 

when two fractions having unequal de. £0 
nOminators Are propounded, to be reduced into two fl m 
other fractions of the ſame value which ſhall have a 


p: 
common denominator , multiply the Numeratot of iſ x: 
the firſt fraction, (thar 1 is, either of them) by the deno- 

minator of the ſecond, ſo is the: product a new Nume- n 
rator (correſpon dent'upto the Numerator of that firſt f 


ſra&t.oa,) alſo multiply the Numerator of the ſe- 


;; 
cond {i ation by the JDenominator of the firſt, ſo is the R 
Product a new Numerator ( correſpondent. unto the I | 
Numerator of the ſecond fraftion ) laitly, multiply 
the Denominators one by theother, ſo is the Product 


a common denominator to both the new Nume- 
Tacors, 

Thus if the fraJions 4 ; + and+ be propourded, multiply 

2 by, ſois the produQt 10 for 

> = >< £24% a new Numerator correſpon- 

5 der unto 2 : alfo multtply 4 by 

10. 33: 3,ſo! is the produRt 12, which is a 

new 
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new Numerator correſpondent unto 4 : laſtly, multi- 
ply 3 by 5, ſo is the produR 15, which ſhall be a com- 
mon denominator unto the new Numerators, fo the fra. 
ions #7 & 4+ are found. which have equal dexommators 
and each of theſe new frations 1s equal unto its correſ- 
pondent fraRion firſt given, viz, #5 1s equal unto 5, 
and += is equal unto £, ( as will be manitelt by the 4th, 
Rile of this Chapter,) | 

XV, When three or more frati- 1, 9, 1 5 more 
ons which have unequal denomina- fr a&jons are pro- 
tors, are given to be reduced as in pounded. See con - 
the laſt Rule, multiply the Numera - © #94! Mubtiplica- 
tor of each fration and all the de- *29,72 15413 rate 

SES : of the 5. Chapter. 

nominators excepting its own contt- 
noally, ſo are the ſeverai products arifing from. ſuch 
continual multiplication , new Numerators; Laltly, 
muitiply all the denominators continually , ſo 1s the 
p:odut a common denominator to all the new Numc= 
rators, | 

SO if the fraQions + © and &, having unequal de- 
nominators, are given to bz reduced into three other 
trations of the ſame value, which ſhall have equal de- 
«24nators, Multiply the Numerator 3, into the deno- 
minatorsF and 7 continually ( according to the 13th, 
Rule of the fifch Chapter , } ſo- is the produtt 105 ; 
alſo mulciply the Numerator 2, into the denominators 
8 and 7 continually, fo is the product 112, in like 
manner multiplying the Numerator $5, into the denoe 
minacrors $ and 5 continually, the produRt is z0o, which ' 
3 products are 3 new Numerators; laſtly , muluply 
all the denominators8, 5, and 7 continually, fo is the 
produc 280, which is a commen d:yominaior tOall tl e 
_ new numerators ; thus the fractions 
220,242, ond 233 are found, which +} + + 
| lave equal Denominators,and each 385 242 2 


33 of 


fir 
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of theſe new frations is PUN unto its correſpondent | 
tration firſt given, viz. 386 18 equal unto}, 384 1s equal 
unts +, and 335 isequalunto +, as will be manifeſt by 
* the fourth rule of this C hapter, 


Note, Sometimes the work of the two af mentio- 


n: 3 Rules may " leſſened, vizs | 
When you can diſcover ac the lef 


Cc Comp ons "bor pong 6c of two fractions can be- 


R121 multiplied by ſome number as a Multipli- 


Caror, which will cauſe the Product to: be equal to the 
ercater Denominator , you may in ſuch caſe multiply 
the Naimerator of ach leſſer Denominitor by the ſaid 
- Molriplicator,and place the Produdt over the ſaid grea- 
Ler Denominacor : ſo in theſe fractions 4 and &. becauſe 
3 the lefſer Denominator being mul- 
+ 4+ tipliedby 6 produceth 18, which is 
13 —£ equalro the greater Denominaror, l 
nt multiply 2 (the Numerator belong- 
ing to the lefler Denominator) by the ſaid 6, and place 
the Produd which is 15 over the'faid Denominator 18; 
now I fay that 3+ hath the ſame value with, and hath 


the ſame Denominator with 75, which is required by 


the Rale. 

\ 2.' Whenyou candiſcover that th anequal denomi- 
nators 'of two fractions can be multiplied ſeverally by 
two unequal numbers or malciplicators,which will pro- 
dace one and the ſame common Product, you may in 

ſuch caſe mul:iply the:'Numerators by the ſaid une 
qual- Multiplicators reſpeRively, and place the Pro: 
ducts over. the ſaid common Product or Denomin- 
tor : ſo in theſe frations 3% and 7,, becauſe the 
Denominator 1 z being mulciplied by 3 produceth 36, 
and *the Denominator' 18 © þeing multiplied by 2, 
you likewiſe produce 36,1 multiply 1 the Nume- 


rator 
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rator 5 by the aforeſaid 3, and 

place the Product which is x 5 over 5+ 

the ſaid 36; again, I multiply the 25 
Numerator 7 by the aforeſaid 2, 

and place the Product which is 14 over 36, now I fay, 
that theſe two fractions 3+ and 4# have equal Deno- 
minators,and are equal reſpectively to 5+ and 5; which 
were firſt propounded to be reduced to a common deno- 
minater, This latter rule may eaſily beextended to 
three, foure, or more fractions that are capable of the 
operation before mentioned, | 


XYT, A compound fraction (0. Trednce # compoid 
therwiſe called a fraction of a frafti- fiaZion 10.8 fiugle 
2») may be reduced into a {ingle fra- fr 3 nidetes, 
Qion in this manner, viz Multiply +jonin rhe Laff rele 
all the Numerators continually, fo of the 5th.Chapter, 
is the Product a new Numerator, al- eh 
ſo multiply all the Denominators continually , fo is 
the Product a new Denominator. : | 


Thus if the compound fration * of 2 be given to 
be reducedinto a fingls fraction, multiply the Nume- 
rators 2 and 3, one by the other, ſo is the. Pro-. 
du& . 6 for a new Numeraror. Alſo multiplying 
the Denominarors 3 and 4 one by | 
the other, the product is 12 for a +} 
new Denominator , ſois ;$(or 5) +75 
che ſingle fraRtion ſought, being e- 
quivalent unto 4 of + rhe compound fraction given 
to be reduced. In like manner the compound fra- 
Con 5 of 4 of # will be:reduced into the ſingle fra- 
ction 45 or (inits leaſt terms) 5%. 

By this Rule a fraction or mixt number of a 

Re Be nog | leſſer 
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leſſer name may be reduced to @ fration of a greater 
name z ſo if 33 pence be propounded to be reduced 
into an improper fration of a pound ſterling, the ope- 
ration will be in this manner, viz. 35 or 7 of a penny 


is 2 of 5 of 3+ of a pound ſterling, which compound 


fraction will ( by the aforeſaid Rule ) be reduced to 


5:32 1. In like manner 4253} minutes of an houre are e. 


qual to £: of an hour, for £44 ( thatis 423; ) of 55 are 
equal to $25 ( or inits leaſt rerms ) 4+. 

Here you may alſo obſerve, that when a compound 
fraQion is one of the given terms in any queltion, it is 
firſt of all to be reduced to a ſingle fraction by the a- 
foreſaid ſixteenth Rule, | | 

XY 11. Two or more fractions being 
= ue notre given, there may be whole numbers 
Nel Jan," ehs found, which ſhall have the ſame reaſon 
"ſame reaſon as Or proportion as the fractions given, 
any fraitions or - viz, When the fractions given have un- 
mixt wmbers equal denominators, reduce them into 
tran equivalent fraQtions which ſhall have a 
common denominator, ( by the 14th. or-15th, rule of 
this Chapter ) then rejeRting the common deno- 
minator-, the 'Nnmerators ſhall have the ſame reaſon 
or proportion as the fractions firſt piven. - 

So + and þ being piven, will firſt of all be reduced 
- into their equiyalent fraRions 2% and 4+, then rejet- 


ing the common denominator 40, the Numerators 24 . 


| and 25 will have the ſame reaſon with + and Z, viz. 
As *isto 2, ſois 24to 25 2 alfoif the fraRtions x, 4 
and & were piven, there will be found 8, 16, and 32, 
which are in the ſame proportion one to the other as 
the fraQions given : In like manner, if mixe numbers be 
given, there may be whole numbers found which ſhall 
have the fame reaſox Or proportion, as the mixt numbers, 


Book x. 


ſo 
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ſo 5% and 35 being given, will bz firſt reduced into the 
improper iraCtions * and #5 (by che tenth Rule of this 
Chapter : ) alſo the faid =; and £3 will be reduced into 
3% and 3%, then rejeQing the common Denominator 
24,che Nu merators 136 and $7 will bave the ſame rea- 
ſon as 53 and 38, viz. As 126 isto 87, fois 5510 38: 
alſo 16 5 and 18 being given, there will be found 33 
and 36 , which being divided by their common mea= 
ſure 3 ( found by the third rvle of this Cnapter ) will 
pive 11 and 12 which have the ſame reaſon as 16; & 18, 


—_ 
F . 


CHAP. XVII. 
Adaition of Vulgar FrafTions and mixt 


Numbers, 


L. 7 en the numbers given to be 7% adde fugle 
added are {ingle fraftions and frattions,v1Z. 
I. When they 
have equal Denominators,add all the Nu- ;,., equal 
MErators together, ſo is the ſumme the denomigators. 
Numerator of a fraQtion, whoſe denomi- Tt 
nator is the ſame with the common denominator ,which 
new fration is the ſumme of the trations given to be 
added. q 
SO 3 and + being piven to be added, their ſumme 
will be found 5, viz. the ſumme of the Numerators 3 
and 2,is 5, which being placed over the common de- 
nominator g, gives } :- In like manner the ſumme of 
theſe fraRions 2, +, and + wiil be found *4, which (by 
the thirteenth Rule of the ſeventeenth Chapter ) will 
be found equivalent unto 232, ſothar 24 is the ſumme 
oi the fra&tions given to be added, I, When 
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11. When the fraQions given to þe 


2. When they qded have unequal denominators they 
Bave unequal h 


denominators. 


mon Tenominator ( by the fourteenth or fifteenth rule 
of the ſeventeenth Chapter) ard then they may be 
added by the firſt rule of chis Chapter. 

So if * and + were 
will be found 1, for ( by the fourteenth rule of the 
ſeventeenth Chapter) + and 
3 will be reduced into their 


[+] 


equivalent fraQtions 7 and +} 


nators may be added according 
to the rule firſt of this Chapter, 
& (o the ſumme will be found 
15*: In like manner, the 


ſumme of theſe frations + + and+ will be ſound,14. 


EP Wn” When any of the fractions given 


#f-componnd 


reduced into a fingle fraction ( by the 

fixteenth rule of the ſeventeenth Chaprer) and then 
you may proceed as before. | 
So 5 and 5 of + being piven to be added, their 
ſumme wil be found 23 for the compound fraction + 
of + will ( by the fixceenth rule of the ſeventeenth 
Chapter) be reduced ro ; ( orin its leaſt teems) Z, 
which added ro the fngle fration + (according to the 
ſecond rule of this Chapter) gives 33. Here you may 
obſerve, that the fractions given to be. added in all the 


former caſes, are ſuppoſed to be fraRions of Integers 


which have one and the ſame particular denomination, 
By denomination is i%. if-one of the fraRions given 
meant the name of any Integer or thing. Q 


Book 2, 
are firſt to be reduced into fractions of. 


the ſame value, which ſhall have a com. 


iven to be added,their ſumme 


which having equal Denomi- 


to be added is a compound Fraction, ſuch" 
fraltions. compound fraction is firſt of all to be 
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to be added; be a fraction of a pound feerling : all 
the reſt are alſo to be fractions of a pound fterling, 
and the like is to be underſtood of other denomina- 
tions. 

IV, When fractions of Integers | 
of different denominations are given 79 444 fralions 
to be added, they are firſt of all to be hang, ny 

: : t de- 
reduced into fractions of Integers wominations. 
which ſhall have one and the ſame ry 
particular denomination ( by the ſixteenth rule of the 
ſeventeenth Chapter) and then they may be added by 
by the firſt or ſecond Rule of this Chapter, 

So if 2 of a pound fterling, + of a ſhilling, and + 
of a penny were given to be added, reduce the two 
latter into fractions of a pound fter/ing ( by the fix. 
 teenth Rule of the ſeventeenth Chapter ) viz-+ of a 
ſhilling is + of 55 of a pound ferling, which com- 
pound fraction being reduced into a Poole traction, 
gives 3215. Likewiſe 4 of a penny, is 3of x1 of 5 
of a pound ſterling, which compound fraction 
being reduced, gives 534 {5+ Laltly, 3 1s. 755 1s. and 
33: 11, being added according to the ſecond Rule of 
this Chapter, their ſamme will be found 453388 or in 
its leaſt terms 3% ls. 

V. When mixt numbers are given to be 7, ,44 mixe 
added, finde firſt of all the ſumme of the aunters. 
fractions ( by the firſt or ſecond rule of | 
this Chapter) then add the Integer or Tnategers (if 
there be any found) in the ſumme of the fractions, 
unto the whole numbers, and collet the ſumme 
| of them as you were taughe by the Rules of the 
third Chapter, | 


<0 


142 SubtraGion of 

SO if 3%, 43, and 164 were given to be added, their 
ſum will be found 2455,viz. the ſum of the fraRtions =, 
3, and will be found({by the ſecond rule of this Chap. 
ter) to be 153, and the ſum of the whole numbers 3, 4, 
and 16, is 23, unto which adding 1 ( the Integer found 
in the ſum of thefraQions) the ſum is 24, ſo that 24+; 
is the ſum of the mixt numbers given to be added. 


CHAP.XIX, 


Subtra@ion of Vulgar Fra@ions and mixt 
Numbers. 


The ſubtraftion 7, Wy *n the numbers given are - 
both fingle fractions, and. 


of ſingle fratti- 
0nS,ViZ.1. When q 
they have & com- have equal denominators, ſubtrac the 


Mon denomina- leſlet numerator from the greater,ard 
tor, place the remainder orer the common 
denominator, ſo is ſuch new fracion the difference 
between the fractions given. 


Thus the difference between the frations >2 and ;* 


is 7+, alſo the difference between the frations 3+ and 
22 155%, that is, the fraction 4% exceeds 5+ by 3%, . 

; 11. Whenthe numbers given are both 
Fa. ſingle fractions and have not a common 
 Jenominatros, denominator, rednce them into fractions 


of the fame value which ſhall have 4 


common Denominator .( by the fourteenth or fifteenth 


rule of the ſeventeenah Chapter) and then finde their 
difference by the laſt Rule, 
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So the difference between the fraQtions $ and 2 will 
be found 54,viz, reducing the fraQions given into their 
equivalent fractions 55 and 55 which have a common 
denominator, the difference ſought will be found =, 
by the firſt rule of this Chapter, | 

111- When one of the numbers gi- The ſubtra8iog 
ven is a whole number or a mixt num- 9 #7 num. 
ber, alſo when bath of them are mixt ppbvinr Fo 9 
numbers, reduce ſuch whole, or mixt : 
numbers into an improper fraftion or fractions by the 
ten:h or eleventh rule of the ſeventeenth Chapter, 
and then the operation will be according to the firſt or 
ſecond rule of this Chapter. ens 

So 7 + being given to be ſubtracted from 12, there. 
mainder will be fonnd 45, viz, Firſt 5+ will be re- 
duced into the improper fraction *Z, alſo r2 will be 
reduced co 4+, then theſe two improper fraRions #* 
and == will be reduced into their equivalent frattions 
2: and £2 ( which have a common Denominator: ) 
Laſtly, the difference between 24 and 5+ is 22 or 4, 
In like manner 93; being given to be ſubtraRed from 
1:3, the remainder will be found 2:2, as by the 
ſubſequent operation is manifeſt, 


Fe L, x 

l2 15 T 5 0; =” 
Sm GT To 

x; 5 OE Foo 
60 323 

38 95 

gm "aprons pr, | 

; Waris 45 ' - 35 thatls 275, 


Alchough the three laſt- Rules be ſufficient for all 
caſes in ſubtraftion of Fraftions , mixt numbers, or 
whole 
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be more expeditious in the ſubtraRtion of mixt num- 
bers, or whole and mixt, eſpecially when the integral 
part conſiſts of many places, as will be manifeſt by the 
operation, viz, | 
Eon IV. When a whole” number is gi- 
2. By particalar yen to be ſubtracted from a mixt num. 
rales,viZ. 1--A her, fubtrac the ſaid whole number 
whole _nrmber, f : h h f h . Os. 
from @ mix: {fromthe whole part of the mixt num- 
number. ber ( as 1S taught by the rules of the 
fourth Chapter) and unto the remain. 
der annex the fraRionai part of the mixt, number gj- 
ven, fois the mixt number thus found, the remainder 


or difference ſought. tl 
244 As if 7 be given to be ſubtracted 
7 from 244, the remainder will be 
175, as by the operation is mani- 
173 feſt. 


V. When a fra&ion is given to be 
2. 4 Fration from ſybtraRted from an Integer, ſubrrad 
oe A" the Numerator from the Denomina- 
tor, and place that which remains over the Denomina- 
tor, which new fration thus found, is the remainder 
or difference ſoughr. 

So + being ſubtracted from an integer, or 1, the 
remainderis * ; Alſo 4 being ſubtracted from 1, 
the remainder is 7. : 
3- 4 Frattio (yhrracted from a whole number greater 


}/ 5 a be, oy 
on m_ than 1, ſubtra& the ſaid fraction from 


ter thaw T7, One of the Integers given ( by the laſt 

Rule) ſo the remainirg fraRion beirg 
arnexed to the number of Integers leſſened by unity 
oF 1, gives the remainder or difference fought, = 


This 


: Book I. | 
whole and mixt, nevertheleſſe the following Rules will 


V ]. When a fraction 1s Siven to be 
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Thus 4 being ſubtra&ed from 17, the remainde” 

is 16 ®'; alſo 2; being ſubtraſted from 39, the re- 

mainder is 38 ,*. - OE LN 
Vil. When a mixt number is given to be ſub- 

tracted from a whole niimber, fubrra> 

firſt of all ( by the fifth Rule of this 4. 4mixraum- 

Chapter) the fraction part of the mixe *”f rey ene 

' number, frotti .an Integer borrowed Te 

from the whole number given, — INI 
and ſet down the remaining fra@ion, then 
zdding the Integer borrowed, unto the Integers of 

the mixe number, ſubtrat the ſaid ſum from the 

whole number given, (avis taught in ſubrriRion of 

whole numbers) ſo thirt which remains, together 

with the remaitining fraction before found, is the 

remainder or difference ſought, 

. So'if 9 2, be ſubtro- | 

ated from 50, the re- 50 

tnainder is40 2; ; avby 9 

the operation is manfieft, 46 Z ESTES DA 
V1IT, When a fraction js given to be ſaberaKcs 

from a mixt nnmber, and the faid - 

fraction is leſs then the fractional 5: 4 frafion from 

part of the mixe nnmber, ſubrra& ©." number by 

the leffer fraQtion from the prea- "_ 00 0 

ter by the firſt or fecond rule of 


this Chaprer, fo the remaining fraRion bei ; ari- 


: {WM rexed to the whole part of rhe mixcnutabec, gives 
* I fic remainder or difference ſought, | 
1 So + being ſubrrate> 124 
l from 124 the remain- of 
; Wc is 1:45, as by the 74,47” 
"0095 OC 78 
Y Woperation is rhanifeſk, . 
. 1X. Wheo @ fraQion'is given to be ſubtraRed:from 


g 
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-n mixt number , and the ſaid fraRion i$ greater than 
the fractional part of the mixt number, ſubrra& the 


faid greater iraQion from an Integer borrowed from 4 
the mixt number, ( by the fifth rule of this Chapter) p 
andadd the remaining fraction unto the fractional part l 
bf.che mjxt number ( by the firſt or ſecond rule of the il ,. 
ejighteenth.C hapter) ſo the fraQion found by that ad. 5 
dition, being annexed to the whole part of the mixt & 


number leſſened by an Integer , or 1, gives the re. ,, 


mainder or difference fought. ( 
Thus + being ſub:ra&ted fron|if © 
133 135, the remainder is 12 37,viz ,. 

oF ſub:raRing 5 from 1, the remain-I ,.. 

der is 5, whuch added to 4 give ,, 

| #2 53, Which being annexed to 12, qt 

| ( the number of Integers in the c. 


mixt number leſſened by 1 or unity gives 12 (+3 the 
remainder ſought, | 
X., When a mixt number is given 
6. Amixt nnmber t be ſubtraQted from a mixt number 
from a mixt num- eh" a ey, 
' ber by this and the and the fractional part of the mixt 
\mext Rule, number to be ſubtraRed, is lefle than 
= .. the frational part of the mixt num- 
ber from which you are to ſubtract, ſubrra& the ſaid 
tTeffer fraction from the preater, (by the firſt or ſecond 
rulc of this Chapter). and ſer down the remaining fra: 
&ion: allo ſubtract the intepers of the leſſer mixt nun 
'ber from rhe Integers of the preater (as in Subcraction 
of whole numbers) ſo is the mixt number thus found, 
ite remainder 0r difference ſought, 5 
<0 if 152 be given to be ſubtracted 


267 from 20+,the remainder wtll be found 
17s 3/2 v:2, {ubtractirg 4 from £, there 
agg F las to AB : 
513% mainder is 52;alſo fubrraQting 17 irom 


zo ghe remainder is'5, XA, Wie 
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XI, When a mixt number is piven to be ſubtra&ted 
from a mixt number, and the fractional part of the 
mixt humber to be ſubtracted, is greater than the fra. 
Rional patft of the mixt number from which you are to 
ſubtract, ſubtra& the ſaid greater fraction,from ah In» 
teger borrowed from the greater rmixt nuinber (by the 
fiith rule of this Chapter ) and add the remaining fre 
ion unto the fractional part of the greater mixt num- 
ber (by the firſt or ſecond ing oy the 18th, Chapter) 
ſois the ſum to be reſerved as the fractional part of the 
remainder ſought, theni add the Integer botrowed, 
unto the Integers of the lefſer mixt number, and ſub. 
tract the ſurine from the Integers of the greater mixt 
number, (as in fubtraQion of whole ER ſo that 
MW which remains, together with the fraftion before re< 
ſerved, is the remainder or difference fought, _ 
Thus if 204 be given to be ſubtracted from 352+, the 
remainder will be found 1445, viz, ;: 
ſubtracting 4 from an Integer or zz, 35% 
"Wl the remainder is. 4, which added to 20z 
5 gives 35, then adding the Integer 1,45 - 
borrowed, unto 20, it will be 21, OD 
which ſubtracted from 35, the remainder is 14, fo 
© that the remainder or difference fought is 1 453. 


f When you cannot clearly diſcern _.... 7 
"MW vbich is the greater of two fractions , T3 go_s 4 
' Wliving unequal denominators , reduce G einns, 
""Wibem into tractions of the fame value ** 

6, Mwbich hall have a common Denominator , ( by the 


fourteenth rule of the ſeventeen Chapter) and then 
It will be apparent, | 
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CHAP. XX. 


—_ 


Multiplication of Vulgar FraGi- 
£7 ons and mixt numbers. 


—— Am py 


owe 


I WW Hen the numbers givento be multiplied 
| Y are both(ingle fractions, multiply the 

 -  Numerators one by the other, fois 
To. multiply fingle the produRt anew numerator : alfo 

Fraltions. multiply the denominators one þ 

the other, ſo is the produR a new denominator, which 


TH ray my 


» 


new frsRion is the produt ſought : 
SO 7 and & being given to be multiplied, theM nm 
'produt will be found 35 : alſo + and being mul. & 
tiplied one by the other, the produRtwill be found 2 þ, 
Here you may obſerve that in the multiplicetion of pro-M &: 
per Frattions, the produt is alwayslefs then either of W-di 
che terms given, for in multiplication, as unity ori pr 
is to cirher of the terms given, ſo is the other tern js 
to the produc. : | "Y 
11 When one of the numbers given is a whole mi 
number or a mixt. number, allo th 

To multiply mis: when both of them are mjxt num-IM be 
 wrombers. bers, reduce fuch whole number or p! 
mixt number or numbers into an improper fraQion ot an 
fractions by the tenth or eleventh Rule of the ſeven-M th 


tenth Chapter, and then the operation will be the fame wt 
as in the laſt rule, | > With 
So 8 ®being given to be multiplied by 5, the pro-M ve 
duct will be found 43 4 ; viz, 85 being reduced int0Ff »;; 
a1 improper fraRtion will be &* : alſo 5 will be + , hel alf 
ang 


multiplying 26 by 5, the produRt is 130 for ane 
; EE nNumeratof 
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numerator : alſo multiplying 23 by 1,the produQtis z 
for a new tenor" which irs Fraction 23* being 
reduced ( according to. the thirteenth rule of the 
ſeyenteenth Chapter) will be 43* the product 
ſought, In like manner 7 & being multiplied dy 53, 
the produt will be found 42. Here obſerve, that - 
that when either of the terms given is a compound 
FraRion, it is firſt of all to be reduced into a ſingle Fra- 
ftion and then the operation is as before. Rn 
To illuſtrate the preceding Rules of multiplication 
of fractions, 1 ſhall add three notes. 
| Note 1, To take any part or parts of a number 
propounded is nothing elſe but to 
MW multiply the ſaid number by the Fra- UOſeſw! mores in 
ion which declareth what part is to =— of 
'W be taken : ſo if it be required to "9 
-W know what js 4 of 320, multiply 3 20 by + ( aecor- 
(WW ding to the ſecond rule of this Chapter ) and the 
18 produc will be **2$ or 200. In like manner $ of 454 
ul is 308. Alſo 4 of 120 is #2 or 30, 
Note 2. Sometimes the worke of multiplication in 
li mixe numbers may be compendioufly performed after 
ſol the manner of theſe following examples.. viz. if it 
v-W be required to multiply 120 5, by 485, firſt multi- 
ot ply the whole numbers mutoally, ro wit, 120{by 48, 
ot 2nd place the particular products orderly one under 
n-M the orher asin Multiplication of 120% | 
whole numbers, then multiply 48% 


the ſaid whale numbers firſt-gi- 960 © 
ven by the Fraftions alternately 4$o 

viz, take + of 48 whichis r2, 12 

alſo take & of 120 which is 60, 60 


— — — 


"i ind place' the ſaid 12 and 60 5832 
60 prgerly to be added to the " 


"© former 


” 


150 
former particular produQs : Laſtly, adde all together, 
and to the ſum annex the produGt of the two fractions, 
to wit in this example, the produe of the multipli. 
cation of 5 by *, which is $, ſothetotal produ re. 
quired will be 58323, as you ſee by the examplein 


Multiplication of, &c. Book x 


the Margent, In like manner, if 18+ be multiplied 


by 403, the produ& will be 7465; and if 29% he 
multiplied by 5o the produRt will be 1475, as you 
ſee by the example in the Margent. | 


18 | 26% 
=: © 0. 
720 | 1450 
20 25 
RE”. 7 .* | 

7465 | | 


Xete 3. When a Fradtion is'multiplied by its De 
nominator, the product is ous to the Numerator : 
fo if this fraRion+ be multiplied by the Denominator 
4, the product will be Z*,) which 1s equal to the aid 
Numerator 3, in like manner if # be mulriplied by 
the denominator 8, the product is F, which is equal 

_ to5 the Numercator of the ſaid 3. 


Fileer  Fradions, 


- 


CHAP. XXI. 


Concerning Diviſion by Vulgar FraFjons. 
and mixt numbers, | 


NN Hen the numbers given are both ſingle fraQi- 
ons, multiply the Denominator ot the Di- 
viſor by the numerator of the Divi- 
dend, ſo is the produ@t a new nu- The diviſien of [#- 
merator : alſo multiply the nume- g'* fra#ions. 
rator of the Diviſor by the deno- 
minator of the Dividend, ſo is the produt a new 
denominator, which new fraRion is the quotient 
ſought, | | 

S0if # be given to be divided by +, the quotient 
will be found £3, viz, multiplying 5 by 4 the pro- 
duR is 20 for a new numerator, alſo 
multiplying 3 by 9, the product 
is 27 for a new denominator, fo is 
32 che quotient ſought; in like manner if 5 be given to 
be divided by *,the quotient will be 

(2) 4 (22 


found to be 4+ that ts 2 44, as you 

ſee inthe Example 4 here you may _ 

obſerve, that in Diviſion by proper fraQions, the quo- 
hent is always greater than either of the fra@tions 
given , for in Diviſion, asthe diviſor 1sto 1 or unity, 
lo 15 the dividend to the quotient, 

IT, When one of the numbers given 1s a whole 
number or a mixt number , allo when both 
are mixt nnmbers, reduce ſuch whole number or 
mixt. riimber or rumbers into an improper Fra. 
ion or Fractions , by the tenth or eleverth rule 

Þo.6 of 


3) + (i 
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of the ſeyenteenth Chapter, and then the operation 
will be the ſame as in the laſt rule, | (| 
So if 42 be divide by 7. 5, the quotient will be ll © 
fonnd to be 5 4, for 53 and 42 will be s 


reduced into theſe improper fractions 53) 42( b 
+ ard 4, then multiplying 42 by 2, 
the produRt is 84 fora new Numera- 45 )%? (4% WK 6 


cor, alſo multiplying 15 by 1, the. 

roduRt is 15 fora new Nenominga= 15) 84 (5% þ 
or, ſo is £6 the quotient ſought, 

which is equal to 5 5 (as is evident þy the thirteenth 

rule of the + eg Chapter.) In like manner, if 

65 be divided by 34, the quotient will be 1 #3. Alſo 


if 53 be divided by 1 25 the quotient will be 33, 


Lueſtions toexerciſethe Rules of Valgar 
; Fratlions before delivered 


Queſt. 1, The difference of two numbers.is 1%, Il 1 
the lefler number is 25, what is the greater ? Auſwe3%, M 
{ found by Adaities. ) | q 
Deſt. 2, What number is that which if added to Il 
34 gives the ſumme $33? Anſw. 4;%\ (found by W © 
Subtraltion ) | ſe 
a Aueſt. 3. There. is in three bags the ſumme of Ii i! 
x 21,30, ſterling, vx, inthe firſt bag 50+. in the ſe= ff a 
cond 40x+/.. what is in the third bag ? 4nſw. 303/, Ml / 
( found by Adaition and Subtraftion.) 5 
DBueſt. 4+ Two Merchants A and B, havecertain Ii | 
ſhares 1n- a ſhip, the ſhare of is +3 of the ſhip, that I *: 
of B x3, what is the difference berween their paris? IM ': 
Anſw. the ſhare of A exceeds the ſhare of B, by 5x MW '* 
( found by Subtraftion.) | ; i 


neſt. 
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Neſt. 5. What: is 4 of 1303"? Anſwer $12 
(found by Multiplication. ) | 
Duet, 6, What number is that. which being 

multiplyed by 4 produceth 253 ? A»ſw. 425 ( found 

by Diviſion.) | 

Now followeth the doQtrine of Decimal Fra- 


lions, 


_—<—_—@ 
Kg eee A ihe. 


The doftrine of Decimal 
 Fraftions, 


—— — 


Notatiov of Decimal F rations, 3 


I. I] T is hard co determine, whe was the firſt 
that brought. Necima/ Arichmetick to lighe, 
though ic. be a late Invention, but without doubt ic 
hath received nh improvement within the compaſs 
of a few years, by the induſtry of Art:;fts, and now 
ſeems to be arrived at perfection, The excellency 
thereof is deſt a__ to ſuch ' _ - Fe 
apply it to the practical part'of the Ze proper #ſe 
eafelrenrel, and iQ the Conſtru- = 9a Arithne- 
Aion of Tables, which depend upon * & | 
ſtanding or conſtant proportions, ſuch are Trigonome- 
trical Canons, T ables for computing of Compound In- 
tereſt, &c.- in which caſes decimal operations do afford 
lo great help, that (in my opinion) many apes have 
rot produced 4 more uſe ul invention; but it may be. 
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ebje&ed, that drrimal Arithmetich for the moſt part 
gives an imperfect ſolution toa queltion, this | grant, fo 
yet the Anſwer ſo given may be as uſeful as that which {0 
is exactly true; for in common affairs, the loſs of I ** 
>--2 part of a grain,0r -of an twch, &c, to wit, any 
quantity which cannot be ſeen is inconliderable : but on 
would not be miſtaken, for in extolling Decimals | pl 
do not cry -down Vulgar Fra-ſW ©: 
Decimal Fraftions @ions, ſince experience ſheweth Il :* 
ſometimes abuſed. that Decimal Frattims are COm- lil 
monly abufed, by being applyed to all mafiner of que- 
ions about wore), Weight, &c. when indeed man 
queſtions may be reſolved with much more facility by 
Vulgar Arithmetick, as may partly appear by the ſub- IM © 
ſequent Examp:e, ro wit, at ol, —6:,—84. the pl 
hundred weight of Tobacco , what will 987 hun- Ml ® 
dred weight colt? A»ſw, 9212 /. which according MW © 
to the common Role of Prattice by Aliqnet parts is Ml 
found out, in a quarter of the time that will neceſſarily MW * 
be required to work it by Decimals, which ar laſt wil 
give an imperfet anſwer; / might inſtance the like . 
inconvenience divers ways, were. it not for loſs of ll :: 
time ; ſothat- the right uſe of Decals depends upon i 
the diſcretion of the Artif. $a 
TI. When a (ingle Fraction hath for jts denomina- 


tor a number conſiſting of 1 | © 

The definition of a or unity in the extreme place I * 
Decimal Eraition. towards the lefe hand, and no- il © 
thing bur a Cypher or Cyphers towards the right, Ml © 
it is more particularly called a Decimal : of this kind 
are theſe that follow, & that is five tenths, 5%, fire 
hundredth pats ;. hkewile thefe are decimal fractions, : 
753, Ibveve: Teva $e WC. " T8: 


l 111. a Decimal Fraction may be expreſt win 
A | | | te: 


_— 
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the denominator, by prefixing a point or comma be- 
fore (to wit, on theleft hand of) the Numerator , 
ſo 5% may be written thus, , 5 or thus ,5 and 545 thus 
,25 or thus ,25. | HE td 
IV. In Decimals when the Numerator conſiſts 
not of ſo many places as the Denominator hath cy- 
phers, fill up the void places'in the Numerator with 
cyphers prefixed on the left hand:ſo 755 is written thus 
.o5.likewiſe 3532 thus, .050, and 752;2, thus, .©205, 
likewiſe 755%, -thus, .006, | 
V., In. Decimals thus expreſt , the Denominator is 
diſcoverable by the places of the Numerator ; for if 
the Nurerator conſiſts of one place, the Denominator 
conſiſts of 1 or unity with one Cypher , if of two 
places, the Denominator conſiſts of 1 with two cyphers 
annexed : if of three , the Denominator conſiſts of x 
or unity with three cyphers annexed ; fo the De« 
nominator of .25 is a 100, the Denominator of ,o50 
5. 1000, and the Denominator of ,096 is 1000, 
V1.Cyphers at the end of a Decimal do neither aug- 
ment or diminiſh the value thereof ; ſo .2,.20, .200, 
.2000 are decimals, which have one and the ſame yalue, 
ſor ;** being abreviated by the eighth --/e of the ſeven- 
teenth Chapter, will be made 33and ſo will;*22or 52222 
V[I. Wherefore Decimal fractions are eafily redu- 
ced ro a common Denominator,(whichis a troubleſome 
work in Vulgar Fratiens ) forif all the Numerators 
of as many decimal fra&ions as are given, be made to 
conſiſt of the . ſame 'number. of places, by gry 
Cypher or cyphers at the end'( that is on the right 
band) of ſuch Numerators as are defeRive, they will 
all be reduced to a common Denominator ſo theſe 
Decimals ;2,.03, ,027 ( which bemwhe 3, 55 38 


0+ Ioog I1o07G 


may be reduce into theſe, +200, .030, Q27, which 


baye 


\ 
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have 1oo0 for a common Denominator, 

V111. The order of places in any Decimal pro: 
ceedeth from the left hand to the right, contrary to the 
order of placesin the Integers, which is from the right 
hand to the left: ' ſoin this Deczmal .247, the figure 
2 ſtandeth jn the firſt place,( being the outermoſt to. 
| wards the left hand, and next to the point, ) the figure 
4 ſtandeth in the ſecond place, and 7 in the third, Alſo 
in this Decimal *0245, a Cypher ſtands in the fr 
place, 2 in the ſecond, 4 in the third, and 5 in the 
onrth, X 
, IX. Every place in the Numerator of a Decimal 
Fraction hath a peculiar Denominator or proper 
| value, viz. the Denominator of the firſt place is 10, 
of he ſecond, 1x00, of tne third; roc0 : &c. fo that 
the firſt place of a Decimal ſignifies tenth parts of an 
unit or Integer; the ſecond place hundredth parts of an 
Integer, the third place, thonſandth parts of an [Inte- 
ger, &c. Hence jt is manifeſt , chat this Decimal 
43254 (every Place thereof being conſidered apart 
by it ſelf) conſiſts of .3, .02, ,oo5, .0004, ( viz. 
72s 752, 537%. 7ag5t, ) which - being reduced ta 4 
common denominator ( by the ſeventh »x/e of this 
Chapter) will give theſe, .3000, .o0200, 0050, 
?0004, (10 wit, 75532, 5422, Toots trees) all 


Iooogy looo00% Ioooozg 


- Which colleCtively make . 3254 ( or 3222, 

X, In whole numbers, the firſt place above ( chatis 
on the lefr band of) the place of unities ſignifies Ters 
of unities ; bur the firſt place beneath, that js on the 
right hand of )the place of unicies ſignifies tenth parts 
of 1 or unity, and 1s called the firſt place of Decimal 
parts or place of Primes , likewiſe the ſecqnd place 
above the place of Unites , Ggnifics hundreds of U- 

| SE OE .- _yaites 


Chap. 22, Decimal Frations. 157 
nities, bur the ſecond place beneath the place of u 
nities (ignifiech hundredth parts of x or unitie, and 
is called the ſecond place of Decimals, or place of ſe- 
conds, fo that as the values of the places in Integers do 
aſcend in a decuple proportion from the place of Units 
cowards the left hand , fo the values of the places of 
Decimals dodeſcend in a ſubdecuple proportion be. 
neath the place of units towards the right hand ; all 
which will be evident by the following Table, © 


y _ 


4 Table 
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' 


- A Table for the Notation of Integers 
and decimals 


of 1 or 
Unitie, 


parts 


=—_ 


ſandth parts 
Y |T en thouſandth parts 


Cc, 


Ten thou[ayds 
Unites ( ander 10) 


T bruſanas 


 Hunareds 


&c. 
T ens 


Tenth parts 
Second place \ >| Hundreath 


V' 
'T hird place |» T hou 


| 


| 20 
| 


Fourth place» 


O—_ 


=» 


Firſt place 


Second place 


Firſt place 
| Fourth place 


Fifth place 
T bird place | 


a 
_— 


[&e. 


In the aforegoing Table, you may obſerve that the 
places of Integers or whole numbers are ſeparated 
from the places of Decimal parts of 1 ( 0: unitie) by a 
point ; ſo the number on the left hand of che point 
expreſſeth 73 285 lntegers or unities, but the r.umber 
on the right hand of the point expreſleth onely $237 
parts of 1 (or an [nteger ) ſuppoſed to be divides in- 

0 


[ 
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10 10000 equal parts» In like manner this numbet 
5. $ ſignifies 5 Integers and eight tenth parts of an 
Integer, and this number 285. 82 ſignifies a85 Inte» 
gers (or Unities ) and 735 parts of an integers 


TT OY _—_ 
—_— 


CC—— 


CHAP, XXII. 


Concerning the Redu@ion of Vulgar Frations 
| to Decimal Frations, 


I [* the preateſt inteper of muc9, as alſo'of weight, 

meaſure, &c. were ſubdivided decimally, to wit, 
a pound of Engliſh money into ten equal pieces of 
coyn, andeyery one of theſe into ten other equal 
pieces, &c, and wrights, meaſures, &c. after the ſame 
manner ; the doQrine of Arithmetick would be taugte 
with much more eaſe and expedition than now 1t 1s ; 
but it being improbable that ſuch a reformation will e- 
ver be brought ro paſſe, I ſhall proceed in direQing a 
courſe to the ſtudious for obtaining the frugal uſe of 
juch Decimal fraCtions as are in his power. 

Ii. Foraſmuch as in Arithmerica/ queitions, ſome 
oi the given numbers do tor the moſt part happen to 
be fractions, a way muſt be ſhewn how to reduce a val- 
far fraQion to a Decimal Fraction : yet in ſome caſes 
there is no need of this Redxction, for example, a foot in 
engrh is vulgarly ſubdivided into 12 inches, an inch 
into 4 quarters, end each quarter into 2 lialf quarters, 
tut a foor may as eaſily . and a great deal more com- 
mcdivuſly be divided, ficſt into ren equal parts, and 


then 
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then each of thoſe into ten'other equal parts,and each £U - 
of theſe into ten other equal parts; (or at leaſt ſuch © | 
diviſion muſt be ſuppoſed or imagined when ic cannot I 
aQually be made ) this foot in length ſo divided, being EW « 
applyed to the fides of /wperficial! figures, or of ſolid W : 
bodies, will at firſt ſight give the quantities of lines in 
fert and decimal parts of a ſoot , (as readily as 2 
foet valgarly divided will ſhew how many feer, ixches, 
quarters, and half quarters are contained in any line ) 
from whence the ſuperficial or ſolid content may be 
found in feet by multiplication only ; and how meh this 
excels the v#lgar way , 1 ſhall partly manifeſt in the 
fifth rule of the 26th. Chapter. The like ſubdiviſion 

| would have to be made of a Yard, Perch,&c, 
| II. A fingle fraction which is no 
Pow to redute qecimal fraction may be reduced to a 
a vulgar fra- & j \| o.: 3» 

ion to a deci, decimal of the ſame value, or infinitely 
mal fration. near ( for all vulgar frafions cannot be 
exaQly reduced to decimals) by the 
rale of Three dire&, for as the denominator of any 
ſingle fraQion whatſoever, is tothe Numerator there- 
of, ſo is any other Denorninator to his correſpondent 
Numerator :. Example, let itbe required to reduce 
+ into a Decimal , whoſe Denominator is aſſigned to 
be 1600, ſay by the Rale of 3, if-the Denominator 
8 hath 5 for a Numerator, what will the Denomina- 
tor 1000 require for a Nummerator ? Multiply and dis 
vide as the Rule of Three direct doth require , fo will 
the fourth proporticnal be found ro be 625 , which 5s 4 
- the Numerator ſought, therefore 3525 or .625, 54 » 
gecimal fraftion Equal in valueto &. Another Fx- 
awple, let it be required to reduce 373 into a der- 
mal fraction, whoſe Denominator ſhall be xo0000, 
fay by the Ruleof 3, it 240 the Denominator give 
Ne fo a 7 


"eq 2 a _ 2) pram A, ©a 
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7 for a' Numerator , 'what will. the Denominator 
100000 require fot.a Numerator ? Anſw. 2916 and 
ſomewhat more; but that which the ſaid 2916 wants. 
of being a true Nwmerator is leſs than 5:55 part of 
an Integer, therefore the geeimet frafion 732% or 
02916 is almoſt-<equal to 54, which 5 cannot be 
exaMly reduced into a decimal Fration, the like will 
bappen in the: redaQtion of moſt v#/ger Frattions to 
decimals, in which: caſe., the Denominator of the ge- . 
cimal maſt be. aſſignad- to be fo! great, that whar is 
wanting in the Namerator may be an inconſiderable 
value. l 
 TV+ Uponthe: aforeſaid ground, the known or ac- 
cuſtomary. parts of Aſoney,- x/eight, Meaſure, Time,- 
&c.. may be reduced to gecimals: for if you delire to 
know what decimal fraction of a pound ſterling is equal 
in'v2lue co one. filling, | conſider! firſt that a pound is 

the [nreg-y, and that 20 ſhillings ate equal to that 1»- 

Wl *ege7, therefore 1 ſhilling is 5&of a pound, now if we 

' conceive one pound to be divided into t00000 v.z if 

BH w<allign 100000 for the Denominator. of a decimal 

Bl fraction, the Namerater will be found by the laſt rule 

- to be 5020, fo thac 573322 or',o5000 or .o5 ( for 

5M cypbers. at the end of a decimal are of nouſe, as bath 

cM been ſhewn inthe fixth Rule of the 22 Chapter) isa 

- 4:£:1m4l fra tion of a pound, and is exaftly equal to one 

Pilling or 55 part of a pound ſterling. 

i In like manner, forasmuch as 240 pexce are equal to 

sW 4 poundſterling, 7 pence are 552 parts of a pound,. 

ill which fraftion will be reduced into this decimal 

.02916/. Which, is very near equal- to 544, 

for it wants not <;737;5 part; of a pound. 

Moreover ſince 950 farthings are equal to a pound 


TT | M '*,  fterling 
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ferling, -one farthing''1s 57% 'parr of *a pound; which 
will be reduced intocche-decimal ,c0104 4. very mar: 
bur if you. pleaſe to proceed nearerthertruth, you will 
find this decims! 0b (04466 to anfwer a farthing; 
and fo þy augmenting:the Denominator wich cyphers, 
you: may. pfocced iintinftely: near;;' when'you catiner 
attain unco'! the truth it ſelf,  After:the ſame metho@ 
maythe.vAlgar.'S$exagenary fractions uſedin Afro 
nomy-be reduced to decimals, tor fince 'a/degree is'uſu- 
ally ſobdivided into (mny-parts called minates or primes; 
a prime. Or minute. yo 1xty parts called ſeconds; a 
ſecond into ſixty rhiras,, a third into fixty fourths, &c. 
and confequently a negree is' equa unto” 60 / minutes 
(or-.Primes ) or \unto.i3600 feropds,, or | 216000 
T hirds'or 129600c0..fourths, &c. *Itis evident that 
7 minutes ( or Primes ) are 72G parts of -a ' dePFee; 
which by- the third” Rule of this Chapter may "be 
reduced into the Decimal ,1166G, -&c, | Alfo 29 
thirds are. 555555 parts of a degree which may be 'ref 
duced -into the dcctmal 000134, &c. - Noreover, 
\ v\ Ty ITO 
58:7 35: 14312, that is, 58 Primes 33 ſeednas, 
14 thirds, and 12 foxrths may be reduced toa decty: al 
in. this manner, viz. reduce then all into foxrchs 
( according to the tixth Rale of the ſeventh Chapter ) 
ſo will you find +12647652 fourthr, whictt are 
12542644 parts of a deoree, which wvalgar fraftion 
may "de - reduced. into this decimal” of a degvee , 
to wit, +975899} &c; (by the third Rule of this 
| DI: $ AGE 
This to the ingenious will be a ſofficient light for 
the finding of the':Detimals congruent to the” fiil- 
| ling”, 
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lings, pence, and farthings which are under a pound 
feerling , alſo the decimals of the known. parts of 
weight, Meaſure, Time, &c, as they are expreſt in 
the following Table, wherein you may obſerve, that 
m6ſt of the decimals conſiſt of 7 or 8 figures, yet in 
ordinary praQtice , you ſhall have occaſion to uſe only 
the firſt five, and ſometimes fewer, 


a 
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THE 7 ABLE 


"CI - - 
R E DUCTIO N. 
"TABLET 1. pence with Decimal 
of Emeliſh money, Farthings. of A pognd. | 
|the Inteper being) | oaBggS3 
4 Pound. pe! + 66 
| 1] Decimals i per [4 
Shillings of a pound. | | .0447916 
191-93 04375 
18|9 .0427082 
17|S5 10|.0416666 
16 \,8 .04062F 
15 1.75 039583; 
141.7 | .0385416 
131.65 9|.0375 
121.6 .0364583 
111.55 0354166 
101.5 -034375 
91.45 _ $1.0333333| © 
s 4 |.0322916 | 
3 71-39 .03125 | 
6j*'3 0302083 
Fi-25 7 |.0291 666 
4-2 | .028125 
3.15 | 0270833 
21.1 | .0260416 : 
Gs Wo | 05 oY 6 j,O2eC 


| 
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of Redaition, 
.0239583| 14 a 
.0229166 13) .65 
.o21875 12] .6 
5 0208333 11|+5$ 
,©197916 IOy. ,. 
.oi875 9 $3 
.0177708| $| 44 
4 \,0166666 7\+3J 
.O018625 6\.3 
0145833 $j| +25 | 
40135416 4-2 
3;,0125 3] «1H 
0114583, A: wa | 
:0104166! _ DENT Bk 05 _ 
[009375 Decimals 
2 0083333 Grains If 4% OUNCE) 
0072916 23|.0479166| 
.00625 22]40458333 
t pen.& 1 far. .025 2083 | 21[.04375 | 
any 1 [.0041666 20| 0.416666 
; Farch. .003125 19|.0395833 
2. Farth, |.00:0833 18].0375 
i Farth, |.0010416 17 -03 54166; 
TABLET. II. | : $row 
Of Troy Weight, the Ins 1 
f F 14| .0291666 
Ireger being an Ounce, 13].0270833 
Penny | Decimal: 12|.025 
weights | of an ounc. 11|.0429166 
 "19|.95 10] .o2083 33 
18 »9 9 01875 
17|.85 81].0166666| - 
16.8 7|+0145833 
151.75 6'.0125 
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| 


a yanges 5] .01 14166 11|.0582142 
| -4| 0083333 10|.o892857 
3] .00625 . .9].0803571 
2| .0041666 8].0714285 
3747 1| 0020833 7.0625. 
"TABLET Ill.  g04714 
of dab net 2 
weight the Integer being 0 037144 
an hunared weight, to - _— £4 +Þ 
|W:t, 112 Pounds | '1 —_ 571 
| > i |.oo8g285} 
quarters if |decimal: of decimals 0 
I. hundred 1. handred _ Ounces I hundred 
4 75 Sy +008 3705 
21.5 14|-co78125 
Bs = -25 13 00725 44 
| | arcimals of 12| 0065964 
| Pound: \ 1. hundred 11 | 0c61383, 
27 |. 2410714 10| 0055803 
26|.23214:8 - 9] 000: BI 
25 |-2232142 8 j+0034642 
24 2142857 7: +990 J906'2 
23|.2053571 a <O149 
22 1964285 $S - CO27g0l | 
211 1875 4|:0022321 
20|.1985714 IT BandNe'S bl 
19|,1696428 2 | .0011160 
19 -1 607142 Y .0005 5 80 
7|.15 nr ng TY 
bl -19 17857 | pvarters of decimals of 
;h I Ounce. | I. haxare 
"fp £33935 | —— | _ 
| 14|.P25 '3-0004185 
I?/.1 160714 2 .cC002790 
121 1071428 _ 1 ., 0001395 
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" TABLET1V. 02 
of Averdupors littl: | "Honey | 
weight the Integer being 4 04 F625. 
4 Pornd, 3].01171855 
"decimals 0 of | | 2 0078125 
Oantes  |a pound. - "nf 00390625 | 
I |» FI 
n, [5 WE quarters of Decimals | 
13/8125 a draw, | of 1 ponnd, 
\ | 20 os 
I2\.75 3 | .0029296 
'11|.6375 2| «0019531 
2 &, T1.0009765 
Ap 5 | TABLET y. 
375 Lf liquid meaſures, th; 
6.375 Integer er being & gallen 
5 +3 125 | decimals 6 of 
4.23 | | Pint! 1 gallon, 
3.1875 Ei: Wes 
7..875 
6.75 
F -025 
4-5 | 
ws... - 
2 +25; 
Tos } 4 25 
v7 73. 050781 Is; quarters of decimals of 
1:.046875 «pint. __ | 1 gabin, 
11 404296875 3 1.09375 
I0.0390625 2 0625 
91.03515625 1.03125 
$.03125 
( 7+02724278 7 
M4 
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The T able 


TABLET. vi. 


4 quarter. 


| Buſhels, 


3,4 W 
+625 
5 
37) 
+25 
[125 


| nbc 


 Pecks | = quarter 


ks Peck. 


4 quarter. 


4 jpu-/ -<4, 
| ,015025 
| I il «0078125 


4 garter 


F.-Y 


I 3-005859 
.003906 


© 1.corgy8 


decimals of — 


[1 el. T4. -. | 


arcimals of | 3 1875 


| quarters of | decimals of 


Duarters | decimals of 3 


decimals of the integer being a foot 


the Integer. 


Book'r 


TABLET Vil. 
.| Of dry meaſures , the| Of long. meaſures , one; 
Integer being a quarter | Yard or one Ell being 


quarters of | decimal: f 
|1 . or. 1 yard or 


—_—— 


3 
21.5 


| decimals of 
_ Nails 1 Jaoor 1 ell. 


2 |'125 


vii” | 


I | «0025 


I »421l. 1 y4.071ell. 


046875 | 
2] .0Z125 
1| .oIg62F 


TABLET VIII. 
Of the ReduGion 


ches, &C- to decimals, 


in » length. 1 
Lb decimal: of, 
_ Tnchex, a foot. 


a. 20166666 
| 9.75 F: 


 rR—_—— % —P——” — 
Pn 
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of in-| 
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#0 8 6666666 | parts of « \decymals of 

71-5833333 [dozen a grofſe. | 

O'.5 | 11|.076388 

3 |.4166666 10|,069944 | 

41.3333333 ol,0625 

31-25 © ${[,055555 

# [1666666 71.048611 | 

——þ {0033333 6/.04!666 | 

quarters of | rcimals of 5|.034722 

au inch 7 a foot. \ 4[,O 7777 ; 

3 |,0625 3 | 020838 

2|..0416666|  2f 013888 

batf L : 000T333 NEE 11.006944 

4 9497- ,0104166| TABLET X 

iter of an inch Of Time” bs being 

/ ; HET IX, Fe integer. | 

of R998, 1he integer | decimals of 
ga *grofe. — | Howre | aa). q | 

P Decimal, | A nn 

YJtns, | of a- | 23|-+ J 

] h | J egreſſ. "23 +91 66666 
111:9166666| 21].875 }. 

1118333333] 20]8333333 

9175 | 19 -79- 6566] 

6 [6666666 18|.75 z 
7155833333 17|+7083333| 

CiF 16] .6666666 

5 [|.4166666 | + 15|.625 

4] 43333333 I4| 5833333 | 

3 |-25 13|.5416666_ 

2 1.1666666 | 12(.5 Mo 

| I1.0833333| 11|.4583333 

70 101.41666 gg; 
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| " - The Table 
F609 8, 
; Fr NI ran 
7; 2916666 6, Y 
eg 
5'.2083333 $x301h 
{| 12 29. 0xz0rth 
_ & prin 
| 13048 oh a4. 
UTR | .0416660 3 pee 1 
(rome 2 hats > 
ais G 
Minutes. of 4 day. | a” 0194444 
| 59 ,+0409722 | = t# 
58 0463777 2 < AUAEE 
57| 9395833 AH 
56|.0398388| 2 par od 
; 55|.0381944/ ” INor32095 
v $4] +0375 # bye Seb 
| $3 [-0368055 20 515888 
$2|.0361011 1 eo; | 
| 51].0354166 18, re gy, 
| 50|.0347222 17 pro 
E--.: 49|-0340277 -16'\« $f 
- _ 4810333333] tF|or04161 
& 47 |-2226388 | Hoot 
I | 4] 0097222 
44 I 3]:03290277 
q | 45|-0312500 12 646 
44|-0305555 11 207638 
| 43 .0298611| 100000 
<7 = «0291666 | pov 
41 | -0284722 pay 
| 4010277777 | 7lcogten: 
k po on a | 
| 39|.0270833; 6] ,0041 666! 
$ [0034722 
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4 0027777 | 
3|. 0020833 
2] ,001 3888 
I 


| . 0006944 |. 
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V, This Table aforegoing conſiſts The TaMler, x, of 
of ten ſeveral Tablets, of which the £%2%/> money. 
firſt (intitaled! Exglifs money) contains in the ficſt co- 

lumn thereof the particular FraRtions ( viz. the 'Bib- 
| lings, pence, and farthings) of a pound ſterling , and 
inthe ocher column the decimals, unto which they may 
be reſpeRively reduced :. So in the ſame Tabler .65 
is the decimal, anſwerable to 13 s, ,0208333 to 5 4. 
and ,003125 tO 3 f, Likewiſe .,0480583 is the 
decimal of 1 1.4. together wich 3 farthings; Alſo 
03:25 is the decimal of 7 prnce half pxnny, 

VI. The next Tabler { inciculed Troy 
wig bt) contains in the firſt column thereof 2: of Troy 
the particular Fractions, ( viz, the Pegyy Wight 
W ight', and Grain) of an ounce Tr:y, ard 
in the other their reſp &ive decimals; ſo .6 is the 
correſpondent adrcimal of 12 penny weighe , and 
,0:20833 of 1 grain. Likewiſe .025 is the decimal 
of 12 grains, _. Py. | 

VII. The third Tablet (intituled 4- 3- Of A4ver- 
virdupors great weight) conains in the 4#p%% great 
ſt column thereof the Fractions, ( wiz © ret 
the 2 arters, Pounds, Ounces, and the quarters of 
Oances) of an Hundred according to 'Averdapois 
»1cht, and in the other their proper decimats :* fo 
5 1s the decimal of two quarters or half a hundred, 
1517857 of 17 pounds : ,0033482 of 6 Ounces, 

; and 
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and ,000418F the decimal of 3 quarters of an Ounce, 


V1. The fourth ( intituled Averdy- 


4. Of __ pois little weight ) Theweth you the Fracti- 
_— " ons ( viz, the Ounces, drams, and quarters 
I of drams ) of a pound Averanpois, toge- 
ther with their reſpeRive decimals : ſo the decimal of 
3 Onnces is ., 1875, the «decimal of 9 Drams is 
»©3515625 , and the decimal of one quarter of a 
Dram is' .0009765. 
LY. The fifth (intituled Liquid mea: 
g. of liquid ſures) hath the fractions ( viz, the Pints 
meaſures, and quarters of pints) of a Gallon, and 
likewiſe their ſeveral decimals : ſo the 
decimal of 5 Pints is .625, and the decimal of two quar- 


. ters or half a pintis .0625, | 


X. The Gxth ( intituled Dry meaſnre:) 

6. of dry gives you the fractions ( viz. the Buſbels, 

meaſures. Pecks, quarters of Pecks and pints) of a 

quarter, topether with their peculiar de- 

cimals ? fo 375 is the decimal of three Buſhels, 

.03125 of one Peck, .0134375 of + of a peck, and 
.£O3 906 of. two pints, | 

XI. The ſeventh ( intituled Yards and 

9. Of Long Els) offers you the fractions ( viz ihe 

meaſures. Luarters, Nails, and quarters of Nails) 

of Yards or Elis, and their reſpeRive deci- 

mals : ſ0..25 is the decimal of one quarter of a Yard 

or Hl, .125 of two Nails, antl ,046875 of three 

quarters of a Nail, 

X17. The eighth (intituled ReduFoinof inches,&c. 

todecimals of a for ) preſents unto you the fraQons 


( to wit, the Inches , quarters of Inches and half quar- 


ters of anInch) of a foot , together with their cor- 
reſpondent decimals : fo ..416c666 is the \decimal of 


) 
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3 Inches, ,0625 of & of an Inch, and.0104166 oft 

or half a quarter of an Inch, | 

X111.The ninth Tablet (intituled Do- 8. Of things 
Zens) yields you the Frativons ( viz. the arcapeny 1 
Dozens and particulars ) of a Groſs, as EE 
alſo their reſpeRive decimals 5 ſo 25 is the decimalol 
3 Dozen, .and .0q48611 of 7 particulars, $M 

XIV, The tenth and laſt Tabler ( inti- +: g. of cime. 
tuled Time ) gives you the ſractions ( viz. 
the Hourzand Minutes) of a Day : (0.625 is the de- 
cimal of 15 houres, ©3753 of 54 Minutes. , and 
'£006944 of one minute, 7 

XV, When a ſingle. FraRion of apy of the premi. 
ſed Tablets is propounded co be re- 


| ducedto a decimal, find it in the firſt The =ſe of the ſame 


Column of the Tablet, unto which ; —ay ſo "of ſing 
it belongs; this done, juſt againſt 5,19.." ro "0%; 
that FraRtion ſo found, you ſhall gai;. 

have the decimal required : ſo 13 4+ 

being propounded , taking the laſt premiſed T able, 1 
find 13 v7 in _the firſt Column of the Tablet of moxy, 
and- juſt againſt the ſame thirteen ſhillings, I «b/erve 
65, before which having prefixed a point, and by that 
means ſigned it for a decimal (according to the third 
Rule of the 22, Chapter of this Book) I conclude 
the ſame. 65 ſo ordered, to be the correſpondent decimal 
of thirteen ſhillings the fraction propounded: In like 
manner ,©229166is the decsmal of 11 Grainsin the 
| Tablet of Troy weight; and .0357142 the decimal 
of 4 1b. in the Tablct of  Averdupois great weight, 
&C, | | VE. 

XVI. When two or more fra&tions are propounded, 
and it is required to find a decimal equivalent unto the 
lumme of them, find che decimal of each of __ fra- 

10s 
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ions given according to the laſt Rule ; then adding 
cogether the decimals 1o found , that intire ſum is the 
decimal ſought: ſo13 5. 5 4. being reduced to a deci- 
mal, is.670833 ; for the decimal of 13 s. is.65, and 
the decimal of 5 4, .0208 33, which being added rope. 
ther ( by the ſecond rule of the 24th Chapter of this 
Book) amount to ,65083 3,viz, the decimal which re- 
preſents:13 y. 5 4. the fration propounded + In like 
manner the decimal of 9 penny weight, and't 3 Grains 
is .4770833, and the decimal of 5 C, 19 /b. 7 Ounces 


Ze 


15467354, KC. | 
137, .:,05 
o FA | 020833 
 e670B833 
0 þ.w. | 4 | 
13 gr. .o027083 


a3 44770983 
2 Ge S Fo. 
I9 /b. «I 6964 
7 ount . 00390 
67354 


z And here as you ſee meer fraRions reduced, ſo like- 
S- wiſe may the fraQtions of mixt numbers be reduced to 
| decimals : for example theſe numbers 97, 1b. 7 ounces 
13 *drams, Item of 67 Gallons, 5+ pints. Jtem 28. 
Quarters, O, Buſhel, :+5 Pecks, and 3 Pints after re-. 
duQtion are 97, .4891, (67,.71875, and 28,0781. 


97+ 
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97.4379 67.625 28,0625 

0507 « | 0937 #5 0:56 

'. 4Q009- 647} eg S, 

{4 — O— | 67.7187 | 28.0781 
97 4891 POO T-p. 


# Again 225 yatds, 3+ Nails . ; tems 36 Groſſe, 3 Do- 
zen and 5 particulars,, being reduced, are 22 «703, 
30, 847+ Ws jt 


\ . : 2? s 


1.1875 gs 36.25 
2: 40156 M .0347 
© D2/FOFr i £0 26.2847 7, 
' IBMIERR X : 


© XY 11. Whien a decimal is propounded | 3- Of Deci- 
to know ' what 'FraRtion it tepreſents, 924/550 
ſearch che ſame decimal inthe ſecond Co-' Hi 
lumn of the Tabler' unto which it belongs, where if 


you find it-expteſly , the number juſt againſt ir inthe 


firſt Colors the fraction you look for': ſo.65 (re- 


preſenting the fraction of a pound iterling) being given, 
1 find it in the ſecond Column of the Tabiet of Mo- 
rey, and over againſt it in the firſt Column 1 find 13 s. 
which is the fraction repreſented by .6 5, the decimal 
propounded In like manner 3 .025 (repreſenting 
z ourices and .o25 of an ounce T7) being propound- 
ed, the number repreſented by it, 15 3 Ounces, a p.w. 
I2 grains. | 

X/V[[[. Whenin the ſecond column of the Tablet, 
unto-which you are dire&ed, you cannot preciſely find 
the decimal propounded, ſearchthar, which being leſs, 
comes neareſt unto it, and take the number that anſwers 
unto 


S** wo —— On RE 
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unto jtin-the firſt column for. the prone frationof 0 
the number required 2 then deduRting rhe decimal ſo 6 
found out of the decimal. given, find likewiſe the re- 
mainder,as another decimal, and take his correſpondent 
number for the next fraction of the number required, 
and ſo proceed inthat order, till yon have diſcovered 
the intire number repreſented by 'the; decimal- pro- 
pounded. — F-13114 > bin 

Example : 46739 being propounded, 1] demand the 
fraQtion of a pound ſterling repreſented by it ; the de- 
cimal in the Tablet of money , which being leſs come: 
neareſt to .6739 is.65, whoſe correſpondent number 
in that Tabletis 13, which are the ſhillings of the num- 
ber required ; then ſubtraRing -(by the x. Rale of the 
25- Chapter of this Book ) ,65 out of: 6739, there 
mainder is .0239, And the neareſt decimal in the ſame 
Tablee.tq.02 39 is ..0208, whoſe correſpondent num- 
beris5\. which areche pence of the number required; 
laſt of #iſYeduRing..Q3e$-ourt of ,0339;; the remain 
:der,is .c031, which: gives you in, the.firſt, columng, 
.being the farthings of the number required 2; So that 
I conclude the intire' fraſtion repreſented by the dev I 7. 


F 


mal. 6739, $132.54. 5 f. 


; TEEIIET 14 MW 
| | .67391. fterling. e 
Subtract I3 F., ———05 pn Wh 
$ bY 
0239... ' C 

Sebtract 5 d —,Q:08 Serrs fo 
3 f— 003! Ub | ac 


In like manner 7. 359 C beirig reduced by ce 
Tablet of Averdnpois preat Weight IS 74 C. 12 tþ 
4. ourc, And 94. 58 1b. reduced by the Tab 
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of Averdupois little weight; is 94 1h," 9 outices; 
6 drams. | : 3 


| - 7359Ge 
Subtraft 1 quarter .25 
/ | | | | . 109 
Subtraft 12 1b, —-——,107 
4 0&4+————,002 
| | 94:58 16, 
i þ _ Subtralt got@——56 _ 
| 6 Drams.-—— +02 
: : F 
e ne, | 
, Addition of Decimal Frations, 
at | M 


+l 7. O ſuch as well undetſtand the Notation of Di 
: cimal fraflions, all the varieties of their Na- 
meration, tO wit, Addition, Snbtrattion, &c. will be as 
eahe aS the operations by whole numbers; therefote 
be that would be a good Proficient in Decimal Arith- 
metick , muſt throughly underſtand the 22, and 23. 
Chapters aforepoinp. - 
IT. When divers deciinal frations are given to be 
added together, they muſt firſt of all be 0: derly placed . 
6ne under another according to the doarire of their . 
Notation. $o if theſe derimalfractions, to wif, 125, 
639 and. 7 were given to be added, th:y muſt be writ- - 
ten down thus, . | 


N "2; nd 


y NM by 
4 ; a 
RH n——_— I Coo 
—_—— -m Pg 
a 26 4 


S-o=_t wx; A >< A 
CO ESSE 
nn 


AT” 


they may be written thus, 


_s — a - n—_ Om 
= 4” " Arora mms SI wa guy I 


of limp wolf 


"IRE 
,. +39 
; 2 7 


F 
ho — 


# 


or if you will haye the ſame number of places to be in 
all the decimals given; withour altering heir values, 


125 
+390 
.700 
Not thas, 
«123 


- 39 
17 


For the Figures or Cyphers , which are of like de- 
Srees Or places muſt be ſubſcribed dire&tly one-under 
another, viz. tenth parts Or primes muſt be writren 
down direRly underneath rexths ; alſo hanareath parts 
or ſeconds mult be placed under handredth parts, as you 
ſee in the firſt Example, where .3 or three tenth parts} for: 
in the ſecond decimal ſtands dirz&ly-under , x or one 
renth part in the firſt decimal 3 likzwiſe .7 or ſeven 
tenths in the third decimal do ſtand dire&ly under the 
tenths 1n the former, and fo of the reſt. PR” 

In like manner, when mixt numbers, which conſil 
of Integers and decimal parts are given to be added 
due reſpe& muſt be had of their ſub{cription-one under 
another j ſoif theſe mixt numbers; to wir, 32.050 
7407, and 1,9 were given to be added, they muſibe 

Wo | ; 7 


written down thus, - 
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111. Maving placed the decimals and drawn a line 
pnderneath>in manner aforeſgid , add them together, 
beginning with the outermoſbrank cowards the, right 
hand (ss hath been taught in Addition of whole.num- 
bers of one denomination 1in the third Chapter :) ſo 
if the decimals in the firſt Example of the ſecond Ruke 
of this chapter were given to be added, 1 firſt ſubſcribe 
5, which is all rbatttandsin the firft-ranktowerds-the - 
right hand, then proceeding to the ſecond rank, I fay 
9 and 2 make 11, wherefore I write down 1 which is 
the exceſs of 11 above-ro, andfor -- 
the 1 I carry 1 in mind to the _.125 
. WJ next rank, faying x-m\mjnd added- © 39 - 

[M07 makes 8, which added to 3 and _.7 
n1 make 12, wherefore] write 2 /———— 
1 Wl which is the .exceſs.of 12 above 10/ - 1.215 
u MW vnder the line, :referying 1 in, mind 4 1-4 
5 forthe 20, then I :prefix a.point boſoue 2 cmÞugh hands 
neſW inthe firſt place of;>Decimals , -and onthe left hand of 
iſ ibe point ; to wit inthe place of Unics or firſt-place of 
befW integers, .]I write down 41 ( beingthe 1 in. mind) 
which done, I find that the ſum of -the, Decimals 
pa is 1.215-that 154-4 6ne Integer ( whether it 
e a Perch, Yard, Foot, &c, ) ard. 5232 parts of 
can Integer , as you; ſee in the Example. In ke 
6M yanner -theſe.;mizt numbers 32.056, 7.07 and 
(beſ 149 being p yea to: be added, their fum will be 
TR N 2 . - found 
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found. to be 41,026 that is, ll 

32.056 41 Integers and 5% pars IN 
7.07 of an Integer , as_you fee 

1.9 in the margent, more Ex-l © 

— _ _emples for the learners ex- if © 

41.026 erciſe are theſe. 

Ny *- 292. 64.9 $03+75 C 
12 B23y 1 +27  Go35 0.32 
oo OIGIEOE 7 Rn. - 
SAG Wb COIN NEW" 1; I. d 


ys 705 30.31 $04+e19 


'CHAP. XXVv. 


SubtraGion of Decimal fraGions. 


= Hs firſt written down the preater of the] © 

bo two numbers -given, ( whether it bea whe 
rumber, mixt number, or decimal) and the leſſer ur 
derneath the preater, zccordingto the direRions in tl 
ſecond Rule of the 24th. Chapter, Proceed as yo 
are tacght in SubtraRtion of whole numbers: (b) 


| the Rules of the fourth Chat 
837 | + + ter) fo if this decimal frattiot 
M1 Bp .784 were given 'to be ub 
trated from this decimi 


053 ? 837, the remainder will d 
| 057, that is ,. 5,2 iparts 0 
an Integer ; in Ke manger 


7 


— 


F 
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this mixt number . 78.919 7 
were giyen to, be_ ſubtracted 295.094 - 
from 295.094, the remain- 78.919 
der will be 2167525, Ineach _ ———— 
of . which Examples you may 216,175 
obſerve that 10 is borrowed as | 
often as need requires, according to'the:Rules of Sub- 
tration of whole numbers of one denomination : 
Note alſo , when the decimals in both the-numbers gi- 
yen conſiſt not of thes ſame number of places,” that 
decimal which'is defeQtive in places twardsthe right 
hand, muſt have che void placesMled up with'cyphers, 
or .ac leaſt cyphers muſt be ſuppoſed to'be annexed: 
ſo if this- decamal ,04338 be given to be ſabtruced 
trom this6y, -the remainder 


will. be found to be 60662, 65000 ' j a /f of 
and the work will ſtand- io 04338 '©þ 
the Margent , where you ſee / —— 


the three void places are ſup-' _ >160662. 
plyed with/cyphers, and then 

the operation is as in'whole numbers by'borrowimp 10 
as oftenaS thelower figure cannoc'be ſubtracted from 
the apper. '' More Bxawples of Subtration of Deci- 
my are een upper of $4 


65 , 0x14 535 


23.3933S 36.896 - «044 


| | be . "- p , ra : W as "7, ag; _ 8 Y + te, Ty, . 
OY 4 # Y - 4 © 
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—- 
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« " ( | 
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-Q 2149040 9f1 1200 TENTS)» F T9 W.- . 15 530; 

LJ 7 Hap twh numbers! are given to Ge mulripli 
.\\;in VV." ed; andartboth.misghambers, ar both de. 
cimal fraRtions,': brigg'them.authole nymber,' and 
the other a/decimal of mix :namber; (whinh [ace all 
the .caſeschat car happen ) thege is na»gþcllicy: of 
writing them down preciſely one ufder@e.;6ther a 
in Addition-andSubtraRtiong gs cthe'productor nbniber 
ſought in;Mukgplication,depehds fiot upon any.regblar 


v al * 
z $7 
* USC 
* 
- £425 C 
PRA F7 


4b 
3} i 


placing.of the-two numbers. given: ſo if thismixc 

number 56.3:were given to þe added to thismixtinum- 

- ; ber '1.30516, they ought-to 

- , 130526! .0 | be written one under. the 

$643 1.4: 1 4,01: Other, -as-you fee | (according. 

— pmntoennttonte = 0 the ſecond. Rule Oh he 

24th, «Chaptet) but-if hey 

are tobe multiplied one by the other , they may he 
written.thus, DOR ae 3; : 40-36 


YL 


| 1.30526 
$6+3 


—_—— as 


—@ r} 


FIT SEO 


þ man 


II. In any of the Caſes which may happen in 
Multiplication of Decimals, multiply the numbers gi- 
venasif they were whole rumbers, then cur off al; 
FEI | ways. 


wayes from the produ&by a point, coipma, or line, fo. 
many places rowardsthe righchand,' as thereare places 
' of decimal parts in,both the numbers” giverro be tmpl- 
tiplied, that done, the figure or figures (if any happen. 
co be) on the leſt handof jhe {ﬆ poine ov line" of 
ſeparation doth declare che Integer or integers in the” 
produ&, and thoſe qn the right band of the pointare 
decimal parts of an Integer ;* ſo if this mixt. number 
56«3 (thatis, 56 Integers .and ;+ of an Integer) be 
given to be multiphed by this mixt number 1.30526, 
the produ& will be found co be 973.486138, that is, 
73 ws and £25422 parts of an Integer ; for 
having choſen that to be the Multiplicator , which will 
cauſe leaſt work, and ſubſcribed it under the Multipti- 
cand;' (to wit, 56,3 underneath 1,30526') I pro- 
ceed according” to the Rules of Multiplication of 
whole numbers, viz. having drawn a line underneath 
the numbers given, I multiply all che Multiplicand, to 
wit, 1.30526, as if it were a whole number,*by 3 
the firſt myltiplying fignre, _ | r 

and ſubferibe ' the. produt - 1:30526* 


| thereof, which is, 391578 56.3 
' underneath the line, and pro. ————— 
HW cxeding ih like, manger with 391558 
fie other multiplying figures . 783156 


6/and 5, at laſtl find the fo. 65:630 
tal of the 'parcicular produdts . — 
to, be 73486138; and be. 731486138 
cauſe there are 6 places of de. 
cimal pacts.in both the nambers piven, (towit, 5 pla- 
ces of parts inthe mulciplicand, - and 1 place in the 
| Pultiplicator ) I cut off 6 places to: the right-hand 
i-om therotal before produced, - ſo will it ſtand thus 
73485138; wherefore I conclude that the true pro-, 
N 4 du& 


ww 


184: © Multiplication of  Bodoky 
du 'is 735425535 or 73.486138, thatis, 74 Integer? | 
and almoſt 5 ot waar 2, 210 PI Eny's 
In like manner, if this mixt number 246.25 (that 
is 246522). were Far be multiplied by 35 Inte. 
gers, 'the true produQ will be found to be $618. ..75, 
that is 8618 {ntegers and 52+ parts of an, Integer, ay 

RE \ you ſee by the, operation. in, 


246.25 _ the Margent, where you may 
WM obſerve that two places are 

——— cutoff, from the total number ' 
23125 produced of the multiplicati- 
of; 23875 on, towards the right hand; 
5 - becauſe there are two places 
8618]75 of decimals in the multipli- 


cand, ( the multiplicator con- 
fiſting of cer only) but if there had been fecimal 

parts alſo in the multiplicator, ſo many more places 
ſhould have been cut off, as was ſhewed in the firſ 
Example. oo ” | 
Again, if theſe two decimals .87 and .9 (to wit 
REP 52 and 3?) were givento be | 


% 


«ai; 


8 multiplied one by the other, 
on” 0s _ the true produdt will be found 
—— tobe ,783, ihatis 2 parts © 
583 of an Integer, as you ſcein_ 


the Example, where you may 
obſerve that the produd is a frattion only ,, for after 
3 places { being the number of places of decimals in 
both the numbers given to be multiplied ) are cutoff 
to the right hand, there remains no Integer on the lefc 
hand. 7s fo ano 
111 When the Multiplication is finiſht, if there 
ariſe not ſo many plices in all as ought to be cut off by 
the ſecond Rule of this' Chapter ( which may ofcen 
| : bappen 
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happen when the produ@is a fraQtion) in ſuch caſe, 
45 many places as are. wanting, ſo many cyphers muſt be 
prefixed to the produ& onche lefc hand thereof, and 
then'a point myſt þe prefixt te fign the produtt fo in- 
creaſed for a decimal ; ſo theſe decimals.0375 and. os 
being given to, be multiplied one by.the ther, I mul- 
tiply 375 by 5;.and there - vY | PT 
1875, now according to the ſe. + 0975 

cond Rule of this Chapter, I .O5 

ſhould cur off 6 places - to the _ * 
righr hand, and here are but4in 1875 

all, wherefore ] prefix two cy-.-' __ 
phers , .,to -wit,, as many as 0375 © 
there are places wanting, and _ - «OF 
then prefixing a, point, the ————-. 
true produ@ will be ,00:875, or, .oor855 
755824 ; in hke manner if this. © 
mixe number- 5.32 5 be multipli-, 5.525. _ 


T p 


ed by this decimal. .0026, the .,2025 
true product will be found to be ————— 
0143650 .( Or. 77572528 agyou 33150 

may ſee by the operation in the. , 13050... 


margent., where one xypher is ————. 
eb ro. the numbers ariſing. .0p43650,'. * * 
from the total Multipl.cuion to 0 
diſcover the true product. _ here 
1V. Decimal parts of an Integer 7 reduce decimals. 
may be reduced to the known or ac; tothe known parts 
cuſlomed parts of- ſach: Integer by Y *% Inreger. 
Multiplication only, for” if the deci- | 
mal fraRion given be multiplied by that number, which 
declareth how many known parts are equal to the In- - 
teger , the Produ@ gives the number of known parts 


required 3 So this decimal fraction of a pound ſterling, 
| c 0 


- , 


| 336  Multipbcation of ' Book, ay 
to wit, .$687 1. being propounded, I multiply it firſt 
by. 20 (the number ol We contained in a pound y 

amt produt gives 17 


$687 ,-- gs and 3740 parts 
* 7 wg iv ; which = 


OE 


7480 parts or a penny ; ; laftly, 
| 3740 multiplying 488 by 4 {the 
La number ofrtbings jo 
Pence 14880!  makea Fes! the produdt 
| 4 (gives 1 far Org "and , 
-— parts of'a farth ng ohich 


Aa 1/9520" | are very" near in Lig to. 


anothet: farthing, ſo it appears that ,$637 parts' of a 
pound ſterlingare 175.44. 1 f. very neat, Aﬀerthe 
ſame manner, a devimal frainn of any Integer whart- 


ſoever may be reduced into t the knywn of accaſtoimed | 


parts of ſuch ap 

A'briefer way to value any deci- 
4 brief way to find mal part of 4' pound of E» gliſh mo- 
zhe waluz of ay yy 7 th Bee fo F of a firching may 
decimal jeadien of - pc / Rig viz. the figure ' (if any ba 


ur. w—_ wk pen) in the firſt place of the deci- 


mal being doubled giyes' ſhillings,atſo 


if there be 5, dr a figure greater then, 5 in the ſecond 
place, .one ſhilling moze'is to be added to the former; 


laſtly, when 5 is taken from the figure inthe ſecond 


ong if every unite in the remainder be accounted a3 
en, and the figure in rhe third place as unities , theſe 
tens and units caken as one number and jefſened by 1 
vive the number of tarthings, which with the ſhi! ling 

 betvre 


_ - mal .370 730 multipli- 
Shi, 1713740 ed by 12 (the nimber'6f 
12 penceinaſhilling ) produ- 

- ceth, 4 hence, and 498. 


þefore! found dechare- rhe-blne: bf the” dectmab prog 


pounded; *ſhkewiſerif che figare7n the ſecond place 
(when any':happens) be els then'5, erdryunire in 
fuch 6gare-is:to'be accounted ten. as before': fo in tlie. . 
decimaliiforemertioned, cowit,..8687:1, thefigura 
$ inthe firſt place beivg dbubled gives 16 ſhillings, d1ſ> 
becauſe 5 siconmained: in:6whbithoftahds ini che ſecond 
place,; 'one filling more.is:to' be added to theaforefait 
1 6 ſhillings}- whiet will now be made 79 #/-thar done, 
the remainder of rheſaid 6 after 5-18 ſabrracted,ro wir, 
x being eſteemed as 164 %and added to $- (which ftands 
in the third bþ e,:arjd to be eſteemed'as ariites ) \pives 
18, from which abating 1, 'the:remainder'jis 47 fars 
things or 4,pence'and/a'farrhing ;- ſo'thar-the'value of 
the ſaid detimal .8687 4, is found as beforeto'be 15 
ſhillings 4 pence 1 farthing.” After the 'ſaiie manner 
this detimal of a-pound of Engliſh money, to wit! 
.319 {. will bereducedrd 6 ſhillings and 18 fatthings 
or 6 ſhillings 4 pence-2farthings;, which-wants leſs 
than a farthing\ of the exa@valge of the 'decimal 
31905 £1 5. Bf o DIRQ UH THITC 4/18. 243TEY ne 
V. Having explainedall thecifes in” #7utriptiration 
of Decimals , I, fhalfhere pive ihe: leariier a tae of 


ſ iy T £\* 
$ 73 \ 8 q'h v1 


it will be evident; that what is oftentimespetformed by 
many tedious Maltiplications and\Divi fv th che yul- 
gar way , is efft:Red for the moſt part By%one or tw 
Multiylicationsin Decimals, | no lnnd | 00D 00 

The firſt Zxqmplstday be this, ſuppoſe there is 3 
certain piece of yYainfret informareftanzied parallels- 
gram commonly called” #Yorp- [qziH, whoſe breadch. 
Is 3 yards, 4.of a yard; i nailand tofa' nail; 'and 
thelength 6 yards and4 of a yard, the queſtion is-ro 
know how many ſquare Jerds are contained in that 
piece 


| their excellett uſeby ſome familiar queſtions, whereby 


d ? 


piece of 1 4inſcot ; here becauſe it is deſired that the 
ſmper ficial — . capt in yards, the parts of a 
yard as well in the breadth as in the os. of the 
Hainſcot, which are before expyeſt by the accuſtomed 
parts of quarters; »ails, 8c, mult be reduced into de+ 
cimal, parts of a. yard, which are as caliq to find by a 
yard,. that is ſabdivided.decimally as the cotnmon parts 
| of quarters and nailsare found: by a yard vulgarly ſub- 
divided : but for want of a yard ſubdivided gecimally, 
this Reduon may be performed: by the ſeventh Tablet 
of the preecdent Table of Redailion , vis. looking 
into the ſaid Tablet,righr Keg Sas wo 55103 19.01 
a yard, 1 find this decimal — —=— 7, 
Alſo the decimal correſpondent to? ; "Ea 


% 


1 nai] 15— ST LP TIRFL 1 
1 | 4 ' rehrv Fx toed 

3.00 : he decimal of + of a nail Cai 5625 

; ba gelud "__ Lunn EXT * 
Wherefore. the . breadth of the)” 
Wainſcot in yards and decimal parts 3,8:8125 
15 rrp nn em men r—_—_— —\ y 
.. Again, he gecimal of ;haif. a yard, KERR 
is .5, wherefore the lengrh-of the$6,5, - -- 
be ; length;..and breadch being y © 


=— 
- 


multiplyed,one by-zhe other produce Tb 
the ſuper ficial content , therelgrethe >24.8828125 
number of ſquare : yards! required\- fs 
1 — | VIVEETTMMIHATI AP 0 7 {3.52383 

| Wherefore I conclude. char , 24 ſquare; yards and 
ſomewhat more gre contained;in that piece of 'Wain- 
ſcot, andir is evident by che ffrſt place of the'devimul 
that what is above 24 yardsis more then +, burſen 

ve en 


F 


JI. A4% 
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- then 52 of aſquare yard, - or. more ſtrictly , .it is more 
then 54 but leſs then 532 of a ſquare yard, but b 
raking all the places in thedecimal you have the exaC 
anſwer to this queſtion , . becauſe the common parts of 
quarters, nails, and quarters Of nails may be alwayes 
exaRly reduced into decimals , but that ſeldom hap- 
pens in other things ; nevertheleſs, albeit by decimal 
operations you cannot alwayes bit the mark , .yet you 
may come as near it as is poſfibly to be imagined, and 
that with much more eaſe then by vulgar computati- 
ons in-queſtions of this nature, as will appear by com- 
paring the precedent 0- 


peration- with the tom- LJ. 4. #. 4. # 
mon way of working 5 TE. 
here ſubjeRed, viz. the Tn 

3 yards, 3 quarters of ;;  _—_— 

a yard, 1' wail, and + 12 

of a ail, (which ex- add 3. 

preſs the breadth before 

mentioned) muſt allble 15 

reduced into quarters of #4: 

nail; by the fixth rule of CRT 
the ſeventh Chapter , ſo nts tens 
there will be found 245 —_— 


quarters of Nails, as 4dd 1 
you ſee. by the opera- 


tion, | 61 
Again the6 yardsand - <4 
balf which expreſs the —_ 
length aforeſaid, muſt * - "244. 
likewiſe be . reduced in- add 1 
to quarters of Nails by . —— _.. : 
the. aforeſaid - Rale , ſo 245 94s of nails. 


there will be found 
4'6 


” —_— 


\x9e '* Atultiphexfion of ."Book'1, I 
*416 /quarcers- of tails of a yard, as you. fee by the 
; | tr-30. bt 1141141 fires aA. 
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416 garters of nails, - 


Then mulciplying the breadth and lenpth one by the 
other, to wit, 245 by 416; 'the product will -give' 
Io1920 for the ſuperficial content of the i\piece' of 
Wainſcot in ſquare quarters: of niils of a yard; 'now 
theſe ſquare quarters of nailsof a yard" muſt be-xedu- 
ced to ſquare yards, and the. readieſt way: to perform 
that is to find firſt of all how wanyquarrers of -nails of + 
a yard are contained in one yardin length; viz. finee 
there are 16 nailsina yard, there are conſequently 4 
times 16 quarters of nails,to wit, 64/quarters of nails . 
in a yard in lenpth,therefore*64 multiplied by-64 pro- | « 
duceth 4096 ſquare quartersot nails inia yard ſquare; 
laſtly, I ſay by the Rule of z\if 4096 ſquare quarters | 
of nails of « yard give 1 yardfquare, how many yards WW i 
ſquare will ro 1920 ſquare quarters of mailsgive ?' $0 
. will the Anſwer be found | (TGA yards, which is4be 


£@ wv _ Om #&#*r= ee Xx 4s H—_ as OO WETIOU 


ſame 
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ſame with 24.882$125 before found by the decimal 
operation ( for 33% is equal to the decimal 882812 , 
as will appear by reducing them to a common denomw-> 
« nator. by the fourteenth .r»/e of the ſeventeenth 
” Cha ter. ) Now 1 leave it to the Reader to judge 
which of theſe-two wayes is the more expeditious, and 
fo let him rake which liketh him-beſt. CO .. 

Example 2, There is a ſquared piece of Timber 
terminated at both ends with equal long ſquares , viz. 
the breadth of the piece of Timber is 1 foot 5 inches, 
z of an inch, and 1 half quarter of aninch , che depth 
or thickneſs is 1 foot 3 inches, 5 of aninch, and $or - 
balf quarter of an inch, and the length of the piece is 
11 feet 10 inches, and 3 quarters, the queſtion is how 
many ſolid or' cubical feet are contained in that piece of 
Timber ? The Anſwer may be found by detimal Mnl- 
tiplication in manner following, viz/ Foraſmuchas it 
is defired that the folid content tay be given in feet, 
the paris of a foot as well in the breadth, depth, and 
length , whieh are before expreſt by the accuſtomed 
parts of inches, quarters and half quarters muſt be re- 
duced into decimal parts of a foot ,whichare as eaſe to 
find by a foot that is ſubdivided decimally, as the other 
common parts by a foot vulgarly ſubdivided 3 bur 'for 
| want of a foot ſubdivided decimally . this Redaction 
may be performed by-theeighth Tab/ct of the prece- 
dent Table of Reanction, Vit 

The decimal correſpondent to 5 in-g 
cies 1s AOTOE ied RS 

The decimal of + of an inch i\— —— 063 

The decimal of half a quarter of rt Fe 


Ichi L446 lie Eo NJ 


Thz ſum of choſe 3 decimal. is——=—— 488 © 
: Where- 
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ako: the breadth of the piece 1.488 


of Timber is —————— ——— 
 Inlike'manner the conimon parts of inches, &c, 'in 
the depth or thickneſs of the piece of_ Timber will 
| be reduced by the ſaid Tabler , into theſe decimals, 


VIYs 


The decimal correſpondent to 3 inches is—— 25 P 

The decimal of Z of an inch is- — ,O2 
 Thedecimal of half a quarter of an inchis— .o; p 
 Fhe ſum of theſe 3 decimals is— ———,28 1 


Wherefore the depth or thickneſs is Ie28 

Again , the accuſtomed parts of inches, &c, inthe i 
length of thepiece of Timber will be reduced to theſe £ - 
decimals, viz. 


The decimal of 10 inches is — l ——— 833 
The decimal of of an inch i— ——.062 
' The ſum of thoſe 2 decimals iy—— — 895 _ 


| Wherefore the length of the piece is —1,1.895 

' Nowif the breadth, depth and length be multiplied 
continually , the laſt produ& is the folid content requi- £ 7 
red, wiz. 14488 multiplied by 1.28 produceth 
1.90464, which multiplied by 11.895 produceth I 
22,65,"&c. wherefore | conclude that 22 ſolid Feet, El n 
balf a foot, and ſomewhat more tban half a quarter of I is 
a foot are contained in that piece of Timber. _ l 

Example 3. How many Eqminoctial degrees are iWſn < 
correſpondent unto 136 dayes , 24 howrs , and 40m A t: 
utes? The Anſwer is found by multiplying the time W q 
given by 360, for. as 1 day is to 360 degrees, ſorz6 
aayes, 21 haers, and 40 minutes , it0 the E 4ninoctial 
degrees required; but firſt the 21 hours and 40 mi- 
tes muſt be reduced to decimal parts of 'a day; by ihe 

tenth Tablet, thus, » PI ; FX, 
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The decimal gf 21 hours is+—— —— $75 | 


The decimal of 40 minute Is- ppc——_ --02777 
Fhe ſum of theſe 2: decimals ————— 00277 


be mg the time propounded is——1 36:99277 
Which being multiplied by 2360? .., 48: 
produceth Ip , 322 49:84.99 &Cs 

Wherefore I conclude that 49284.99 or very near 
49285 Equinocrial degrees are correſpondent unto 1 36 
dayes, 21 hnurs, and 40 minwtes, which was required 
by the queſtion, ih 


—_— "FP 


. \ a » 
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CHAP, XXVIE OL IE 
Concerning Diviſion by Decimal F rafions. 


l. [ any of the Caſes whieb may happen in Divilt- 
on by Dectmai frations,if che Dividend be grea- 
ter then che Niviſor;the quotient will be either a whole 
namber or elſe a mixt number, but when the Dividend 
is leſs then the Diviſor , the\quorient muſt neceflarily 
de a decimal fraQion , for a leſfer number is. contain- 
ed in a greater once at the {eaſt bur a-greater is not con- 
tained once in a leſſer, and therefore in this caſe the 
quotient is always a fraction. | : ? 

11. Sometimes the Dividend, whether it be a whole 
number, mixt number, or decimal fra&ion js to be pre- 
pared by. annexing a competent number of cypbers. 
thereunto, to make room for the Diviſor « ſo.if 32.5 
were given to bedivided by 17.325. tbe: Dividend 
32.5 mutt be increaſed with cyphers ar plealure wer 
this 
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this r4nner '37:50000,} &e- Hikewiſe if 1 were gi. 


yefitobe divided by 36 ©: thePivifioh cannot be-made 


till. the :Dividen&+-be increaſed with: cyphers ;- which 
being cannexed-,/ the: Dividend will ſtard' thus 
| 1.09QQoO, Kc. Here note,;thatthe-cypbers annex: 
ed in manner aforeſaid do lupply places of decimal 
parts; 8nd wilt & uſeful in .difcovering the. quality 
of the:quotient accordirg to the. fourth Rule of -this 
111. Aﬀer the Dividend is prepared by annexing 
cyphers, when occaſion requires { as in the laſt Rule) 
all the places ibereof muſt be eſteemed as one whole 
number ( to wit conſiſting of unicies or Intepers ) and 
ſo is the Diviſor to be eſteemed whether it be'a deci- 
mal fraction or mxr nvomber ; for i all cafes the Di- 
viſion mull be pertormed'incevery reſpect accordingto 
the. ruleg of Diviſion of whole cumbers in the. {1th 
Chapter. Soif this mixr number 326.25 were gi- 
yen, to be divided by ihis mixt number 12.3, you 
muſt divide in the ſame manner, -as-when you divide 
32625" Intepers by 123 Integers, olſo it this detimal 
$356" were given'to be divided by this decimal .c5, 
you. are to divide in the ſamemanner, as when you 
divide 8356 Integers' by 5 Integers; and after ihe 
uotient” is found”, the degree or place of the firſt $- 
tire which ariſech'in the quotient myſt be. inquired 
after; viz. you muſt know how -faf ſuch firſt figure 
is diltant from the place of units, to the end that 
the point or line which is uſed to ſeparate berween 
the place of unites (or firſt place of Integers) and 
the firſt place of decimals may be duly placed ; Thix'is 
the only krjot in decimal Diviſion, -and nay be reſolved 
by the following Rule; viz @ 2 


w, In 


the 
vid, 
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IV. In any of the Caſes which ' 4 generat vals 
may happen in Diyifion of decimals, to diſcover the. 
ihe firſt figure which ariſeth in the quality of - the 
Quotient, will be 'alwayes of the ME bf. Dioiffe 
ſame place or depree with that figure by decimal fra 
or cypher of the Dividend, which at &ios,  * 
the ficſt queſtion Randeth over, arat 


leaſt belongeth unto, the place of unitsin.the Divifor. 
Toilluſtrate this Rule I ſhall give, examples in all'ca- 
ſes, and firſt let amixt number be given to be divided 
' by a mixt number, viz, Let jt berequired ro divide 
172 F by 34746, here ( according to the ſecond 
Rule ot this Chapter) the Dividend mult be'increa- 
| ſed with cyphers at pleaſure, ſo will ic ſtand thas 
172.5000e0, &c. then Diviſion being made © ac- 
cording to the rules of Diviſion of whole numbers 
in Chapter 6, the Quotient arifing will be 46049, 


3.746 ) 172.500000 ( 46049, &c, 
Now it remaineth to ſeparate the Intepers in this 


BM Quotient from the' decimal parts; to perform which, 
I 1 fubſcribe the Diviſor 34746 orderly underneath 


3.746) 172.500e00 ( 46,049 
] OUTING {27 £14 

- | 3.746 

j 


n WW the firſt Dividual 172.50 ( b2'ns cbar part of the Di- | 
(WY vidend, whereof che nrif quetiion mi ſt be atKed ) or 
SW i leaft | imagine the Diviſor to be ſo ſubſcribed , 
4 WU and (o | find thac the figure 3 which ſtands in the plsce 
of Units in the Diviſor will be placed under 7, whiet: 
5 in ihe place of. tens, ( cr ſecond place of- lategers} 

FE O 2 in 


196 Diviſion of Book 1, 


in the Dividend, wherefore by the fourth Rule before 
given, -1 conclude that the firſt figure ariſing in the 
now muſt l:kewiſe ſtand in the place of tens ( or 
econd place of Integers ) and conſequently the next 
place-on the right hand muPÞ be the place of Units, ſo 
it is evident that the ſeparating point or line muſt be 
Flaced between the figure 6 and © in the quotient, that 
done, the true quotient 1s found to be 46.049, &c, 
to-wit, 46 Integers and 5753 parts of an Integer, 
and ſomewhat more, for 4672 is lefs then the true 


quotient, but 467725 is greater then it, and therefore ' 


albeit, af:er the aforeſaid Diviſion of 172,500c00 by 
3.746 is ended, there will be a remairder, to wit 446 
which ſeems to be great , yet here itis leſs in value 
then; part of an Unir or Integer, and if to that 
remainder you annex another cypber and continue the 
Diviſion , you will proceed nearer the truth and not 


mitſs 55:35 part of an unit of the true quotient , and 


in that order you may proceed infinitely near , when 
you cannot ob:ain the quotient exaftly by Diviſion'of 
Decimals, 

Example 2. Suppoſe this mixt number 2.34 be 
given to be divided by this mixc number 52.125; 


( witere you may obſerve that the Dividerd is leſs then 


the Diviſor ) having as before annexed cyphers at plex- 
ſure to the Dividend, to make room for the Divilor, 


52,125) 2.340co00 (.0448, &c, 


52.135 


and the dixifion being proſecuted as in whole numbers, 
- at length theſe figures-will ariſe in the quotient, to wi, 
1448,; and tg the end the degree or quality of the firſ 
; "2 | Sul 6 
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figure 4 may be difcovered, I ſubſcribe the Diviſor 
52.125 under the firſt dividual 2.3 4000 ( for ſo far 
the firſt queſtion did extend in the Diviſion) and 
thereby I find that the figure 2 which ſtands in the plzce 
of units in the diviſor, will be ſeated under 4, which 
isin the ſecond place of decimals, wherefore | conclude 
that the firſt figure ariſing in the quotient muſt alſo' 
ſtand in the ſecond place of decimals, and conſequently 
the firſt-place of decimals ( which is next on the leff' 
hand tothe ſecond) muſt be ſupplied with a cyphet ; 
ſo that if a cypher be prefixed on the left hand of q, 
and then a point placed before that cypher, the quoti- 
ent will at lengih be diſcovered to be 0448, &c.: or 
-:ﬆ2 and ſomewhat more, that is to fay, 753% is 
leſs then the true quotient, but +5222 is greater then 
it, and if you will proceed nearer the truch, 'you may 
continwe the diviſion, as is direed in the firſt Example 
of this Rule, | EL tagp 

Example 3. Where a whole number is divided by a 
decimal fraction, viz. ſuppoſe 82 Integers were gi- 
ven to be divided by this decimal .056; atter cy- 
phe:s are annexed to the d.yidend ar pleaſure, and 


056) 82.00000 ( 1464]:8, JC, 


the diviſion proſecuted as in whole numbers (to wit, 
$2000co being divided by 56 ) theſe figures 1 46428 
will ariſe in the quotient, now to the end the depree or 
ſeat of t, the firſt figure in the quotient may be 
known. I ſabſcribe the diviſor ,056 under the firſt 
-dividual 82 { for ſo far did the firſt queſtion in the di- 
viſon- extend ) and becauſe the diviſor is lefs then 
unity, 1 ſupply the place of units by a cypher or a 
prefixed on the left hand of the point of ſeparation 


I | 3n 


198: 
056 ) 0082,00000-( 1464.28, &c, - 
| 0.056, | Wt ? $1 (250g 


inthe diviſor ; ,alſo..I prefix cyphers before, :{:to wit 
on the left hand of.) the Integers io-the dividend to re: 
preſent. 8. ſucceſſion of places of Integers, {for. the 
arder of places in. Integers is from the right hand to. 
wards the left) then [ find that the cypher or o which 
repreſents the place of units in the diviſor, doth ſtand 
_ under. that cypher, which repreſents: the fourth place 
of Integersin the dividend, . ( as you ſee: by the exam- 
ple/in the Margent) -wherefore 4 conclude that'the 
firſt figure arifing/in the quotient muſt alſo:be ſeated 
inthe fourth place of Integers, and conſequently: the 
4'firſt places in the. quotient will be Integers, and the 
reſt a decimal, fo that the true quotient 1s 1464 [nte- 
gers, ard 32 parts of an Integer, and ſomewhat more, 
viz. 1464.28 is leſs then the true quotient, but 
1464-291 greater than it. | 
;, Ex-mple, 4. Suppoſe this decimal ,cx25 be given 
to be divided by this decimal .5 4 after diviſion is fi 
4s niſhed according to the 
3) 0125 (25 Rules of diviſion of whole 
| numbers, ( to wit after 125 
is divided by 5 ) theſe figures 25 will ariſe in the quo- 
tient ; now to diſcover the degree or ſeat of 2 the firit 
fipuxe in the quotient, 1 ſubſcribe the diviſor .5 ut- 
Fo ge? . der the firſt dividual .or2, 
45) .o125 (.025 and having .( as in the'lalt 


on the lefthand of the point 


of ſeparation in the divitor, 
| ON 


a Diviſion af > *\ took [. 


0.5 example”) prefixed a cypher 


Es. ml ts ——— + 2250 + © Mitt. "RET" wt... ©» 


is —. 
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to denote or repreſent the place of nnjts, 1. fGad-that 
ſuch cypher. or place of units doch-,tand oder. tn 
gure.t, which.is ſeared in the ſecond,place of ee 
in the dividend, whertefore | conclude by Gerſ 
thar the firſt figure which ariſech, inthe 
alfo be in the fecond.place of decimals, ang ther, 7 ho 
prefixing a cypher to ſu pply the firſt place of decim: 
and putting a point before that cypher.,.the quotjqe is, 
at length diſcovered to be ,525 or 7628, 
Exam:le 5. Seppoſe this decimal .85 64 be given 
to be divided by this . 008, firſt I annex eyilors ro the 


dividend at pleaſure, then proſecutingrthe diyifgo8,-as 
in whole ambery,;k to wit aiding, 846490 bysz. kg 


quotient ariling 9 dt doit 
15, 407050, BOW, 008) - Be 6400, FE OEIoR 
to. diſcover the... St 91]3 (i 


degree or place of T, .the fir fours i in the.guezent, 
I ſubſc:ibe the. diviſor ,o008 WG: the firſt dyigual 
$8, then 1 pre: | vol. 4 
fx a cypher to: , - 998) 00983640: heres" # 
ſer forthor ſup- 

p'y the plage of |. Oc Y BENT 
units 1m the di; DONG 
viſor, alſol prefix ere ro rep) eſent places of In- 
tegers inthe. dividead., ' that doag, . find that" gbe cy- 
pher or o which tupphieh the. place of, units.in the di- 
viſor,: doth ſtand pader that cypherwhich is feated in 
the third place of Integer in the diyideng, wherefore 
| conclude. by the, Rule, rhar the firſt figureariling i in . 
the quotient mult be-alſo in the third place of-1ategers, 
and conſequently the xhree firft places inthe quonent 
will be Incegers , and the reſt adecimal, ſo that the 
true quotient 1S 107,05 OF 107.75 77> 


O4  Enanple 


Example 6, Let it be required to divide this deci. 


mal fta&ion- 473952 by this .3 2, firſt dividing 73952 


by 3:2 #5 if they were whole numbers, the figures ari- 
ſing in the'quotient will be 2 oy. Now to diſcover 
the quality or value of the ſaid figures I ſubſcribe the 
- Hiviſor |,32 under the firſt divide! .73, then prefix. 
F151 13% 1 OG Tk 20 ' ing a- cypher as'well 
' $92) "0.73952 (2-311 on the left hand of 
TO - 42 the dividend, as of 


_—_ | y * _ # . . ; 
Pug lens the diviſor fo hub. 


16 95 T0045 40G 3 ſcribed (or imagi: 
ned'to be ſabſcribed ) as aforeſaid, to repreſent the 
place of units in each of them, I find the cypher or © 
which ſupplyeth the place of units in the diviſor to 
| fandwiiger the o: which repreſents the place of units 
inthe dividend, wherefore I conclude by the preceding 
fourth'Rvle; thatithe firſt figure ariſing in the quotient 
will [Rand in the place of units, and conſequently the 
following places of the quotient will be a decimal fra- 
Rar, *ſo that the true quorrent is 2,311 Or 2455. 


T he reaſon of the afore going forth Rule w.ll appear 
= fromthe folloW.ng conftaerations” © 


\ 15Þf the diviſor be multiplied by the quotient \, the 
prodatt is equal tothe dividend. 7 M2 CTPG 
!: 2; If the diviſor 'be multiplied by the firſt figure 
which ariſeth in the quotient, the- prodnlt 1s the firſt 
number-/-co be: ſubtracted in the- diviſion, and confe- 
quent!y every particular place of that produtt is of the 
ſame degree with that figure or cypher of the dir 5dend, 
which ſtands over ſuch particular place' when the ſub- 
tracRtio: ts to be made; for numbers of unlike denomi- 
nations camr.ot bz ſubtraRted one trom the other, 

14 


Decimal fra®ions. 


_ . 14435 
18.75 | 


— 


1435) 269/,0625 ( 18.75 
14315 


125156 * 
114{80 


/ 
> 
'$ | 
Ls 
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3. So that to find thedegree or ſeat of the firſt figure 
inthe quotient , is nothing elſe but to find what degree 
or ſeat that figure muſt have, which ——— the 
figure or cypher” in any particular place of the div;/or, 
will produce the ſame degree as thac figure or cypher 
of the dividend hach, which ſtands over or at leaſt be- 
longs to ſuch particular place ot che diviſor at the firſt 
queſtion. Heer mul 

4+ And becauſeif a figure ſtanding or ſuppoſed to 
ſtand in the place of unicies in the divi/or, be mulci- 
plied by a figure of the ſame place or degree , as that 

TT figure 


ſ 
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figure or cypher of the 4vidend bath, which at the firſt 
ueſtion ſtandeth over, or at, leaſt belongech unto the 
aid place of unities, the firſt place ariſing in thar pre. 
duft will be of the ſame' degree or place with the ſaid 
figure or cypher of the. dividend, ( whether it bea ſl 
place of Integers or decimal parts) therefore the , 
truth of the ſaid fourth Rx/e of this Chapter is. mani» " 
feſt, namely, look what degree or place that figure or 
cypher of the 45:5dexd hath , which ſands over or at iſ 1 
leaſt belongs to the place of wyities if the diviſor at the i 
firſt queſtion in Divsſon, the ſame degree or place hath I ,; 
the firſt figure in the quotient, 
| Now thatthe benefit of Diviſion by decimal fradti. 
ons may partly appear, I ſhalf add two queſtions, and {0 
conclude this Chapter. 
2ueft. 1, A Merchant bought of gold Pate 356 
ounces, 13 penny weight , and 15 grains for 1160 ff , 
pounds ſterling, the queſlion is, what he paid for an 
ounce? Anſwer 31, —5$.—% 4, very near, The 
operation by decimals may be after this manner, viz. - 
By the ſecond T abler of 6 yy PR 
the decimal of 13 perny weight 15—{}* 3; 
The decimal of 15 grains 1s 02125 
. .The ; {am of theſe;2 decimals is ——=.68 125 , 
- Wherefore the qyaputy.of Plate 
in onuces: and. decimal parts Of anp 356.6825 -, 
KEY hit, 5 
- Then, by the Rule of 3 1 ſay, if 356.68125 ennces 
coſt 1 160 pounds, What 1 ounce ? Hereitjs evident that 
if I divide 1160 by 356468125, the quotieyt will give 
the value of an ovnce,to wit, 3.253 pounds,or 3 pognd:, 
F. fillings and 54. very near, | il 


356,68; 25) 11.60.0c00200{(3«)5236C, ( 


utft, 


| 
| 


- what part'bf +360 —__ Yin: moverh ina whiole 


Decimal, Era ions. '2®g 


_ 9a, '26 Suppoſe © rhe! .length; of the Fropical 
Ra the Face of time bent 16+ Soncrimcknk 
through the whole Fcliptick circle, conſiſting of 369 
degrees returne&to the, ſame Equinolt;a/ or Soiſtitial 
point from whence he departed,) to conliſt of 365 
dayes, 5 howrs-, and 49-minmiee, the queſhert |: to 
know the Suns mean or equal motion tor 1 day, to wit, 


day ? The operation by vecinielts; thug: he om 
By the tenth. Tabler. of Redefinny £0 |! 2h ©! 
the decimal correſpondent to 5 howrs 2083333 
is CN —_—_ 
The decimal of 49 minutes \s =0349277 ..: * 
l The Tema For thoſe YE 7 mT 
Wherefore the 1ime given, in'. 
dyes and decimal parts of @ dey $365-2423610 


gb 
We Om Sore) in mmm ne A__ 
ls ——— | —_____— = 


Then by the Rule of- x, -#-365-242361 dayes give 
360 drgrees, ( or a total circumference) whar wall x * 
dey give? Here if [divide $60by 365.2p2g61, the 
quotient Will give the drarnet-motien required , which 
will be found very\near ,098564 , &c, or 3355 


parts of a degree, which det#wal being reduced into 
the common Fexagenary parts (by the fourth Rale 
=" -C).% } 


of the 26 Chapter ) will give- 59—8, &G:.and ſuch is 
the $uns mean diurnal mottorrvery near, according to 
the atoreſ@d ſuppoſition of chelengeh of the Tropical 
Jos#.. "= 

I ſhall here add the vulgar Sexapen4ry reſolution of 
this queſtion , that by compating both wayes togetlier, 
tne exceliency. of decimal Arithmitick-in-calculacions 
of tis nature may be the more'perſpicuous, 


The 
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 Thesforeſaid queſtion being ſtated according to the 
Role of 3,will ſtand thus, 

deyes hours degrees _ day 


If 365: $149 - 3G — 7 


| The firſt termin the Rule muſt be reduced into 
winutes, ( by the ſixth Rxle of the ſeventh Ebaprer) 
fo there will be found 525 949 minuter. 


3 5 
365——$——49 


M— 
———__— 


"I 


1460 
739 

. -- $566 

44d 5 


—_——C 
—_ 


—_—_ 


mt 


$765 hours 
60 


—_— 
—þy — ——— 


525900 
"44d © 49 ' 


——— 


525949 minutes 


" Likewiſe the third term. 1 day muſt be reduced into 
minutes, which will be found to be 1 440, as you ſee by 
the following operation, 

1 Da) 
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1 Day or 24 hours, 
60. 


6". — 


1449 minutes 


Then mulciplying the third term by the ſecond, to 
wit 1440 by 360, the produRt is 518400, which 
being divided by the firſt cerm 525949 (according to 
the note in the fifth Rale of the ſeventh Chaprer ) the 
quotient will give 53222 parts of a degree, which 
fraction being reduced into the accuſtomed Sexagenary 
parts (by the ninth Rule of the ſeventeenth Chaprer) 


" | 
will give as before 59: 8. &c. for the Suns mean 
diurnal motion; now which of theſe two wayes is the 
more expeditious I leave to him who is vert in both to 
determine, | 


—— ——_—. 
— T — — 


CHAP. XXVIIL 
The Rule of Three Dire& in F raGions, 


I 'F9 repeat ſuch things as bave already been de- 

clared in reference to the definition of this 
Rule, and alſo co the due placing of the 3 given num- 
bers would be ſuperfluous; and if reſpe& be had to 
the Rules of Adu/tipli. ation and Diviſion Of fraftions 
dclivered inthe 20and 21 Chapters, the working of 


the 


nob © TheRnhof 3 Diret "Book I. 


the Rule of 3 dire& in fraftionsis the ſame with that 
in whole numbers}, to wit,: Multiply the ſecond num- 
' berby the third, ( or tbethird by the ſecond) and di- 
vide the product by the firſt number, ſo the quotient is 
the fourth rutmber ſought. ito wit, the anſwer of the 
queſtion, | | | 

Wa _ Otherwiſe thig,* - 


Multiply -che: Denominator of the firſt number by 
the Numeracor of the ſecond; alſo \multiply* that pro- 
du& by che Namerator of the third nomber/, and re- 
 ferve this! 1aſt' produRt for- a new Numerator , again 
multiply the Nnmeracor of-the-firſt number by the de- 
- nominator of- the ſecond, alſo multiply this produ& by 
the Denominator of thethird number, fo ſhall this lai} 
produQ' be a new Denominator , laitly, the new fra- 
ion ( whoſe: Numer ator and Denominator is found 
as aforeſaid ) is the fourth number ſought, which, if 
it bea proper fraction, may (if occaſion require ) 
be reduced into the known parts of the Integer : ( by 
the ninth Rule of the ſeventeenth Chapter) if anim- 
proper fration, 1t is to be reduced into irs equiyalent 
whole number, or mix, number , . by the thirteenth 
Ruleof the ſeventeenth Chapcer, | 

Example, \f * of a yard of Velvet be ſold for + of 
a pound: ſterling, what ſhall & of a.yard coſt ? Au, wer 
* 1, or14s. $24, Foraccording td the Ryle I mul- 
tiply the Denominator 4, by che Numerator 2, and 


EA the produtt is 8 this 8 IM. 
5. EF .4,” © *:Fapdin” maoltipy by 7 


L— 


&- | x5 | ; 
op 5 { rp the Numerartor J, and 


the produtt gives 40. 


for a new Numerator : moreover | multiply che Nu- 
meratot '3 by the Detominator 5, and the "Fab 
| Ww 
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which is 91 again multiply by the Denorhifiator 6; ſo 
the laſt produtt iS's 4 fora new Denorminator' where. 
fore 4 conclude that 4; is the: fourth nuniber ſought, 
which if it be reduced ( according to the ninth Rule 
of the ſeyenteenth Chapter”) gives 14's. 994 4 (& 
62 4.) for the A»ſWer of the queſtion, + + 
"hr. When any of the three 'g.ven numbers is a 
whole number or mixt number,” fuch rumber_muſt 
firſt of all be reduced into an. improper freCtion, (by 
the tenth or eleverith y»/e of the ſeventeemth thupter,) 
to the end that all the 3 given numbers may be 3 
iraQions : moreover if after ſuch ReduRion, rhe firſt 
and third numbers be not frations of Integers of the 
ſame particular denomination, - ſuch of the faid num- 
bers which is of the lefler' denomination, muſt -be re- 
duced to a fration of the'greater- ( by the fixteenth 
rale of the ſeventeenth: cha! rex) which preparations 
being performed, the relt of the work is to be proſe- 
cuted according to the firſt »«/e of this chapter, An 
Example ot: this ſecord rale here followeth. If a 
quantity of ' Fmrber-greece weighing 12 1b; Troy be 
{oid for 60 /. ferling, what are 1563 Yong worth at 
that rate ?\ An/wer 552242 l,:or2 5, 43% | 
This queſtion being [tated "_ þ 


according co the 7 'ru/e of the k RE: 
8 chapte k will tand thus, - 1+—60-——14 
which 3 nambers will be re-" 

duced ( by the renth and de}, '” ' 
-yenth -#/es of the ſeventeenth No 4 
Chapter ) into theſe omroee (7 FEI ET On 0p 
ſ- ations —_—_—_— am” Troern nagrepai——y | 


\ Bur ſive: the third number 724 grains Troy 15 not 
a tration of an Integer of the fairie name ry the 


uſt, ( wich is a. frat.on of a pound Troy ) it mult 


be 


EA fot - cant. 4 ; 
' _ 


EEE" "ge 
AA +, A ROE "bo 


—ootee £242] 


. 
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be reduced into a fraction of a pound. Troy , thus, 
*'S gr. is 443 of 3 of 55 of 5; of a pound Troy, 
which compound fraction will be-redaced ( by the 16, 
rule of the 17. chapter) into this ſingle traction, to 
wit, ze /b. Troy, and ſo the 3 numbers will at 


length itand thus in the r«/e. 


5 lb, , &- l HY lb. 


Then working as in the firſt example of this chapter, 
the Anſwer will be found 554222 /. which being reduced 
( according to the 9 and 4 rules of the 17 chapter ) is 
found equal unto 2.5. 4433d.  _ 

Another Example. When the+ of Z of a Shi 
is valued at 1475 /.——11 £s.—3 4. how much is the 
whole Ship worth? Anſw., 491 L—17.5,—64, 

Note, when in any. queſtion whatſoever a com- 
pound fration, to wit, a fraQtion of a fration, is one 
of the given numbers, ſuch compound fraQtion mult 
firſt of all be reduced to a ſingle fraRion ; (by the 16. 
rule of the 17, chapter) ſohere, the compound fra- 
ion 5 of } being reduced ito a ſingle fratiion 
gives 75 or 52>; then ſay, if 54 be worth 1971. 

11s, 24. whatis1 

Ship 1. © 4. Ship or the whole Ship 
i32—1472 113 3 i worth? After 'due 
reduction is' made 

by converting the 147 /,, 1159. 3 d. into pence, and 
that number of pence, as alſo the third' number 1, 


into improper fraQions, the z numbers will ſtand "io. 


the Rule thus, 


Ship pence Ship 
1 


pq IS LES”, 


Laſtly, 
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in Frations. 20g 
Laſtly, proceeding as in the firſt. Rtle of this 
Chapter , the fourth number will be found to be 
244432 {, which being reduced firlt by the 13. rule of 
the 17. chapter, and then by the 7, rxle of the 7. 
chapter , the Ayſwer at length is 491 L ——17 5. 


An Example of the Rule of 3 dire& in Decimals 
may be this that follows, If 19 ounces, 3 penny weight, 
and 5' grains of Gold, be worth 62/—10 5,—6 4. 
what is the value of 15 ounce? Anſwer 4 1,-——17 #5 
-——10z4. Very near. 


By the 2. Tabletin the Table of Re) 
duftion in the 23, Chapter, the decimal ; 
fraction correſpondent to 3 peuny weight (' 


URI 


— 
* 


Alſo, the decimal of 5 grains is 010416 _ 
The ſum of thoſe 2 decimals is ————+160416 _ 
Wherefore the firſt number in the2oz. 

rule of 3 (————— —-—— 7\\19.160416 
Again, by the firſt Tablet of the}. 

aforementioned 7 able, the decimal of +5 

10 ſrillings 1s mm rr mmm mmm | 
Alſo the decimal of 6 pence is— 025 
The fart of of theſerwo decimals is—525 

= m— 


Wherefore the ſecond number in the 1, 
rule of 3is _ | 62452H 
Moreover by the faid 2. Tablet 
the decimal of 4of an ounce or 10 penny ( ox. 
weight 1S.5, wherefore the third num- (1:5 
der in the rule of 3is-— ———— ) 


So that after the ſaid reduRion is finiſhe, the 3 & 
Yen numbers will ſtand in the rale thus, Ee 
P 0nn, 
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019, "7 hy nn. 
19.160416 62.525 I.5 


Laſtly, multiplying the ſecond number by the third, 
and dividing the produd by the firſt number (accord. | 
ing to the Rules of 'Multiplication and Divition of De. 
cimals delivered in the 26. and 27. Chapters ) the | 
fourth number - will be this, to wit, 4.894, &c. that | 
is four pounds ſterling and 553% parts of a pound, | 


which' decimal being reduced ( according to the fourth. 
rule of the 26, chapter ) gives 17 s.—104,—3 far, 
very near. | 

't he proof of the Rule of 3 dire&t in FraQtians is 
the ſame as in whole numbers, reſpect being had to.the | 
rules of Multiplication in Fractions, | 


CHAP; XXIX.- © 'M 
The Inverſe Rule of Three in Frafions, | 
T. Fter a queſtion belonging to this rule. is duly MW t 


ſtated ( according to the ſeventh rule of the. 
eighth Chapter ) and prepared if need require, - ac- 
cording to the ſecond rule of the 28. Chapter, The 
operation will be the fame as in the rule of 3 Inverſe | 
in whole numbers , reſpe& being had co the rules of 
Multiplication and Diviſion in FraRtions, viz, multiply 
| the firſt number. by the ſecond, and divide the produt 
by the third 3 the quotient is the fourth pumber ſought, 
to wit, the anſwer of the queſtion, 


© A  ,Þ comm, us  m=© A. 


_ 
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\ +. Or that is; ; © 
Multiply the Denominator.of the third fraction by 
the Numerator of the ſecond, alſo, multiply that pro- 
du by the Numerator of thefirſt. fration, and re-, 
ſerve the laſt produR for a new..Numerator ; again 
multiply the numerator of the third. fraction by the 
denominator of the ſecond, alſo myltiply this product 
by the denominator of the firſt fraRtion,. fo is the laſt 
produ& a new denominator ; ,laſtly,..this new fra- 
gion is the fourth number ſought , or anſwer of the 
queſtion, = 
Example, If of cloath, which is 1% yard in breadth, 

3: yards in length will make a Cloak, how much in 
lengrtrof that ſtuffe which is + yard in breadth will 
make a Cloak of * the ſame bigneſs with the former ? 
Anſwer g* yards, . ATT A 


The 3 numbers heing duly 2 brea, ' lenge breds ; 
placed will ſtand thus ——— ( 14y.—34 y.-—+s 7 
Then, (after the firſt and Y + .. pong 
ſecond numbers are reduced . 
into improper. fraQtions ).the Þ. Z——-? 
fares numbers will. ſtand 
UIUS mmm cpm op ommertmmmmm— 


—_ — 


x 
. 
- 
% 


Laſtly, 8, 7 and 7 being multiplied continually 
give 392 fora numerator ;,. alſo 5, 2 and. 4 being 
multiphed ' continually give 40 for adenominator , 
whereby this improper fraction #2= arifeth'; whictt 
(by the thirteenth rule of the ſeventeenth Chapter ), - 
vill be found to be | 5+, or ( the fraRtion being redu- 
ced intoits leaſt rerms.) 9g* which is the Anſwer of 
the queſtion, Ek 
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Ex. 2. Suppoſe when Wheat is at-2 /;—o0 2.-—6 d. 
the Quarter, the penny white loaf. ought to weigh 8 
ounces and 15% penny Weight of Troy weight; what 
oupht- it to weigh when Wheat is ar 36 ſhillings the 
Quarter? Anſwer 9 ounces and 1547 penny weight, 
The 3 given numbers being - | 
duly placed in the role and re- Pg Fo PEPE 
duced will ſtand thus,— \ EW OY a dfe wee 4: 
And if the operation b2 proſecuted according to 
the rule before given, the Ayſwer will be found 
181 53224 penny weight, or g ounces, 1 5+ penny 
weight, 


\ 


#- H A P. RXX. : 
The Double Rule of Three in Fraftions. 


1. He Denble Rule of Three is fo called,  becaufe 
it is compoſed of two ſingle rules, and may 
either be reſolved at one work by the rule compound. 
of 5 numbers, or elſe by two diſtin& ſingle rules of 
three ; which latter way, to fuch as underſtand the 
rule of ; in fraQions is ( as' I conceive) leſs trouble- 
ſom in the ſtating, and (inthe method whereby in- 
tend ro profecuteit) the fare in' operation with the = 
former. This 1 ſhall manifeſt firſt in whole numbers, 
thenin ſraRions,  . | FEY 
- Example 1. If I pay 28 ſhillings for the carriage 
of 3 C weightfor 50 miles, how much oughr 1 to pay 
for the carriage of 17 C, tor 84 miles? Anſwer 
I131,—6$.-—6 4, | | | 
6 0 


a 


0 
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Of the 5 given numbers I make choice of three ſuch 
which will-make a ſingle rule of 'z; and ſay, 


C. ibs. C; 
If 3 prog a6————>17 


Which rule 1 find ( by: the third: rule of, the ninth 
Chapter ) to be dire, and therefore I multiply the 
third number x7 by the ſecond 28, and the produt 
which s 476 I place as a numerator over the diviſor as 
denominator... Then with this fraRion | 
( whether ic-happen to be a proper or -. 2+... - 
improper fraRion.) and the, remaining  - 
two numbers in the queſtion, which have not yet been 
uſed, I forma ſecond rule of Three, and ſay, _ 


_ miles fill. © miles. \ 


If 12K 


Which being a rule of 3 dire&, I work asa rule of 
3 in traQions,, according to the firſt rule of the 2g. 
chaprer, and ſo find the fourth number to þe 2492+ ,, 
or 13 I,—6 $,—C757 d. 


Or the firſt ſingle rule being varied , the operation 
wilkbe-thus, . > -. | Ek 
miles C, miles C: 
1+ Byarule inverſe, 50 —3—-84—(+3% 

3 Tres Coe :-Coi. &-: 
2+ Bya rule direct, Sj 5 3% (A2040% 


Ot her wiſe- 


- Other e his 


: ; EET! E: »”. *C,_ miles 
To By a rult vere,” 3—J0—17— (E433 
. WM. ſh. Me jh. 
2. By « rule diveth, es DONE (28 
Thui [yon ſee thee +' Frple roles to be varied; "A 
manner of wayes in reſolving the queſtion proponnded; 
and exch way produceth' the ſame' 4nſwer'; "the: Tike £1 
diverſity may be foundirr all queſtions! refolvable' by 
. double rule of 3, -or Tale compotind of F nit 
bers. © 
Example 2. If 464, 'in B of a year gain 2+ 
what will 100/, gain after that rate in; ot a 7 


Anſw, 5 1.7 1.—9g% 4. 
By 2 Single rules of three, ths, 


| 1, # /X l; _y_ 12 7 
I, 3 arule direct, 34; 45185 vi ( 2La8n 

| ear (|, year |. 
3. By grele direct, A, "4465 TE : (942t 


Or by theſe two ſing le ruler, | 14 


ear t year |. 
1, Byarule airtet;” $3 $: x; Lf 
| HE CIW "ar 
2. Bj arale direct, s 


Chap.30. in FraTions. 
Otherwiſe thus, 


: ES || 0 ORERS (* 


; Wb f 

I» BY A rale wverſe, 43 : 3 . = . Cx? 
ear' Þ, ' year I. 

2035.4 rule divect,>\ $$ 3: $4) 4 (EG 


Thus by 2 ſingle rules of three varied three ſeveral. 
ways,you ſee the Anſwer of the queſtion to be £3553 7. 
to wit, 5 1,—7$5.—9:5 d. | 


Ld - _w R_—  _— 
- 


CHAP. XXXI, 


_ The Rule of Falſe in F ra@jons. 
7; \ A T Hen a queſtion propounded cannot readily 

be applyed to the Ru/eof three, or any of 
the vulgar rules in Azitbmerick , the belt refuge for 


ſuch as are not acquainted with A!pebra'is the rule of 


1\Wo falſe Poſitions, which, for that it hath alteady 
been handled in whole zumb ers, I ſhall the more bricfly 

touch npon in Fractions:' , Ba hrs 
11. When a number is ſought by a queſtion ,- you 
are to feign or {ſuppoſe ſome number taken by gueſs to 
be the number ſought, and to make tryal whether 
that feigned number will anſwer the conditions inthe 
queſtion or not, by comparing the number reſulting 
atthe end of the work, with the given number reſulr- 
ing from the true number ſought; and if you find 
P 4 boch 


3 RIS IA WOE rng ag et a 
"I"; wy ——_ — , 
. - — 4 jon cu cnc, 
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ber which you firſt rook by gueſs the true number or 
anſwer of the queſtion, but if the number reſulting 
from the ſuppoſititionus number be either greater or 
leſs then the given reſalt, with which it ought to be 
compared { to fee whether you have hit the mark or 
not) ſuch exceſs or defe& muſt be noted for the Error 
of the firſt Poſition, to wit, an.exceſs muſt be ſignified 
by this note +, and a defeR by this—. Pl 
111. Inlike manner a ſecond number muſt be feign- 
ed, and after tryal is made therewith, to fee whether 
it will perform the conditions preſcribed in the queſti- 
on, by comparing the reſults as aforeſaid, the ercor of 
this ſecond Poſition, if too much, is to be noted by +, 
if t00 little by—s before. | 
1F. After the errors of both Poſitions are diſco- 
vered , the two numbers before ſuppoſed or feigned 
to be the number ſought, muſt be multiplied by the 
altern errors, that is, the firſt Poſition by "the ſecond 
error, and the ſecond Poſition by the firſt error ; then 


if the notesof the errors are unlike, to wit, one of 


them ?, and the other—, the ſum of the ſaid pro- 
duQs is to he taken for a dividend, and che ſum of 
the errors for a diviſqr ; bur if the notes of the errors 
are both alike, ro wit, both of them +, or both-—;, 
the difference of the ſaid produds is to be takenfor a 
dividend, and the difference of the errors for a divi- 
for ; "laſtly , the quotient ariſing from the-diviſion 
- made by the ſaid dividend and diviſor, gives the true 
number ſought, or anſwer of the queſtion , if it be 
ſolvable by the Rule of Falſe. Theſe rules are the 


famein ſubſtance with thoſe delivered in the 15 chap« 


zer, and may be farther illuſtrated by the following 
queſtions. | 
A. Qu, 


Book 1. 
both thoſe reſults to be the ſame, then is the num- | 
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neſt. x. A Gentleman hired a ſervant for a year - 
for 6 pounds ſterling, and a livery Cloak valued at a 
certain rate, but it happened that 74 of the year be- 
ing expired they fell at variance, and the Gentleman 
put away his ſervant, giving him the Cloak together 
with 5o ſhillings in' money, which was the ſervants 
full due for'the time of his ſervice, the queſtion is-what 
the cloak was valued at? Anſw. 2/—85,—0d. 
| 1, I ſappoſe the Cloak to be valued at 3 pounds, 
and then ſeek how much 6 | 
thereof was due to the y 4 yy. 
ſervant, ſaying , if one 1—=3—7i(tx Or li, 
year give 3 /, how much 2 
52 of the year ? Anſwer, £1. i 

2, 1 likewiſe find what part of the 6 pounds was 
due to the ſervant at the endof 53 of the year, ſay- 
ng, if 1 year give. 
6 poands, how yy U, y. 
much 52 -ot the I—6— = (7 0r 7. 
year? f = 

Anſwer; I 7 | | 
3. Fof as much as the Cloak together with the mo- 

-Woey which the ſervant received ought to be equal ro 
MW'ite part of the Cloak rogetber wich the part of the 
6 pounds wages due to him at the end of 57 of the 
year, therefore 3 /.' {the fuppoſed value of the 
oak) together with 2 4 /., ( che money which the 
ſervant received ) ſhould be equal to 4 of a pound 
Wi the value of part of the” Cloak due to the fervant ac 
Wie end of 52 of the year) rogecher with 2 /. (the 
{Wigs due for the ſame time) that is to lay, £5 /. 
the ſum of 27. and 3 +1.) ſhould be equal ro *= 7, 
tne ſam of 2 /, and F# /, ) but it is greater by. +. 
Wiicrefore che firſk Poſition for the value of the 
Ek "4 .» _ 
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Cloak: being 3 pounds, the error is found to: be ® to 
much. Jp 4 FLOG 
4+ I make a ſecond. Suppoſition gueſſing the value 
of the Cloak to be 2 pounds, and proceeding in every 
.xeſpe& as with the firſt ſuppoſition I find the error.to 
be; + rao jittle; ſo that the rwo Poſitions with their 
-errors Will be as you ſee, ET 


* z £4 
qo 7 . 


Now in regard the errors are: fraT7ions 1 may take in 

_ their ſtead, whole numbers in the ſame proportion, nw i; 

wit, multiplying the N«merater. of the firſt fration 

Cor firſt error) by the Denominator of the: ſecond | 
; | take the product which is'6 
in ſtead of the firſt error £; 
likewiſe multiplying! the 
Numerator of the ſecond 
fraction, by the” Denominator 
ii) 5 (22 pounds of the firſt, I takethe pro» 
3 2495 42. 2 dut; which is. 4 inſtead of 
the, ſecond error 5, Or inſtead of the ſaid 6 and 41 
may take 3 and 2 which are inthe ſame proportion 
with 6 and 4, ( or with and :) Then multiplying 
the Poſitions and new errors croſswiſe, and adding the 
products together ( becauſe theſigns are unlike) the 
fam is 12 for 4'Dividend, andthe ſum of the errors; 
and 2 is 5 for a Divi/or, ſo the quotient will be found 
to- be »3 /. ſo much therefore was the value of the 
Cloak, as will eglily appear if tryal' be made with 
2+/, in the ſame manner as with the firſt feigned 


WL; 


number, 


LI Dnot—_ %—W_- VO". NW 2 appt 5h A RES, FOcp, 
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' Oueſt. 2. Vitruvius (in lib. g. cap. 3+) report- 
eh that King Higro having given commangment for 
the making' of a'Cr0wn of pure Gold , was informed 
that the WotKmanihad detained part of the-Go/d, and. 
nxt the'reſt with 4s much S;/ver, as he had ſtole of 
G44; The' Kipp being tauch'dilpleated ar the'deceit; 
fecotnmended "the Examination! of the buſineſs to 'the 
famous Archimedes of - Syracuſe,” who withour defacing 
the Crow Uiſtovered' the chear in this manner + 4%. 
Expetience" telling iq that a' quarit{ty of Gv/4 would 
poſſeſs leſs room of Ipace"thett rhe' ſame quintity of 
Silver, and conſequeritly that 'a' mixt'mafs of Gold and 
$3/ver off the ſitheſquantity*, "'wonld 'rake up ſome 
mean ſpace betweert the” two fotmer,” he thade a maſs 
of pare Go/d oferhe ſatne weight with the Crown, like. 
vile another tas of 'FYver of the ſame weight, then 
having pur the Cr&i#ts alſothe other two Maſſes ſe- 
verally into a veſſel filled up tothe brim with water; he 
diligently reſetved : the water flowing over into ano- 
ther y6ſſel, \and* Oh" thoſe”F Feytral quantities of 
water” ſo expel, he fourid but the 


| | quantity - of Gold 
and of $3lver the Crown : Birfotafmuch as Pitru- 
vin delivers tiorthe- prattical opetarion; -I hall here 
thew the ſame,”' terthe manner of.Cardanys; Gem- 
m4, F#*ifur.andbther Arithmeticians,- | 

Ler us'therdfore ſappoſe the weight of the Crows 
a3 'alfo of the two ſeveral Maſles to haye been 5 /, 
Suppoſe alſo'thar2bVputring of the maſs of Gold into 
the veſſel; 3 /"0f-witer was expeld ; by putting in of 
the Crown, 3%'1."and by putting in of the maſs of Si/- 
ver',24 1, The" queſtion therefore is to know how 
muc-Go!dand- bow mach. $;!ver the Crows was com- 
poſed of. - This 'may be reſclved aſter this manner. 
Wppoſe 3 J. of Gold to be inthe- Crown , then there. 
INYE : remained 


hg 
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remained 2 7. of Silver, now fay by the rule of 4, i 
2... $hef Gldexpelzly 
$—3—:3-—( 1+: water-how much 3, of 
$—4}—2-—(1% Gold ? Anſwer , 1|, 
Alfoif 5:/. of Silver ex: 
pel 4+ /. of water, how much 2. 4, of Silver ,_ 4s 
ſer, 1%1., of water, add therefore the water of the 
Silver and of the Gold together, to wit, 1+ and1+ 
ſo there will ariſe 3 4 /. of water, this. ought to-have 
been 3 31. ( for ſo much overflowed by. puttingino 
the Crown ) but it is too much y. 35, wherefore;! 
3s to be noted with: *. for the eyror, of the fi-/# Poſity 
os 31, Again, feign another, quantity of Golq\to 
have beenin the Crows, to wit,, 2./,.therefore there 
remained, 3 /, of Silver, then, ſay if. 5; /, of Gold.cx: 
.., PelF-3./; of water, boy 
| $—=3—=2 Wf3<: 5 much, 2-4. of -Gola? 
$——4i—3—(2:3 Avſwer., 1.41. of ma 
1104010141. Fer: Allpits 4-ot:6 
ver expell 4 3 1. of water, how-much, 3 /. of \ Silver; 
Anſwer, 2 +7, add 1 5 unto 2:47, the ſum will b 
3 7: 1, of water, this. ought to haye been 3 3.1. butiti 
coo much by 73, wherefore wh l 19.he noted. with 
Ren AY forthe  exror,:6f:10t 
* O00 3  ſecond!, Poſirion'\ 1, 
—_ | rors. ate fraction): 
4 | ; \T01;7] -;VINS; A (common! ,D WM 
+ L . Wiuator, 1 rake. 19A 
dT og oh  ' Nameraters 7 and ii 
then. mulciplying croſswife, to wit, 4 by 13 the! MO 
duct is 39, alſo 2 by 7 the produt is 14 which 
trated from the former Produ& 39, (becauſe lt 
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rrrors are like) leaves 25 for a Dividend, alſo the-dif- 
erence between the errors 7 and 1 3 is 6 for a Diviſor , 
W laſtly, dividing 25 by 6. the quotient is 4+, -ſo much 
Gold therefore was in the Crowy, and confequently 
Ml (becauſe the weight of the Crown was 5 1.) there 
Wl was + 7. of Silver which may be proved thus, Say if 

l.of Gold, expell 3 /. of water, how much 47. 
af Gold ? Anſwer, 251. of water, apain, if 5/. 
of-Silver expell 45 of water, how much & of Silver ? 
Anſwer, 3 1. of water, which being added to. 2+ /. 
the ſum is 35 /. of water, to wit, as much as flowed 
M over, when the Crown was put into the veſſel. 
M Here note, that in making a tryal of this nature; 
there is no neceſſity that the maſs of Gold or of Sil- 
ver be of the ſame weight with the Crown or what. 
ſoever thing is to be examined, but of what notable 
part of weight you pleaſe. _ | 

Note alſo, that for the more eafie diſcovering of 
Ml the Dividend and Diviſor by the notes of * and-— 
A according to the fourth Rule of this Chapter, the fol. 
lowing yerſe may be a help, to wit. 


Addito iſfſimiles, ſubtrabitoque pares. 
Or thus, 


Notes being unlike, Addition make ; 
If like, leſſer from greater take, 


TheReader may ſee more queſtions to exerciſe the 
Wis: of Falſe 1n the tenth chapter of the Appendix, 
© the demonſtration thereof in the ninth chapter of 
Wile ſame, Sabin tt EGS 
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The Extrationof Book, MCh 
Ham E Bs. ii} (54; 4:1 woman! 
- [2 127. $3614; Ws 
The Extra@ion of the' Square M [3% 
(or Dnadrate) Root.” ' fl - 
( " rafioad FIR TED » Wpou 
1. He FxtraQion of the Square-rgot is that by MW 
which having a nurmber given, 'we find out ano- Wy 
_ E347 287 Fs ff. . We. . , | 
ther number”, which being multiplied by it ſelf, pro- if 
duceth'the number given, YO 92.5 OR © 
| " 
T the 
"— Joy 
of. if: + 4 

nr thi 
TI. In the ExtraQtion of the Square-root, the nuny if 
ber propounded 1s alwayes conceived to be a ſquare an 
futnber, that js, a cercain number of little ſquares lq 
comprehended within one intire great ſquare ,..and the I 0! 

roor or number\ required is the ſide of. chat great 
ſquare, as will readily appear by this Diagram, where I "0 
you ſee 25 lictle ſquares contained withiry one. great I "1c 
iquare ,. now if the ſaid content 25 begiven, andibe i * 
ſide or root of the ſquare.containing the: ſaid 25 little I "© 
{quares is required, the invention of ſuch ſide or root i '* 
Is Called the extraQtion of the ſquare root . which root le 


mult 
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maſt beſuch, that if it be ſquared, that is, multiplied | 
by it ſelf; the produ@ mutt” be equal to the ſquare. 

content firſt given; $o 5 isthe ſquare root of 25, for** 

5 times 5 is 25, Likewiſe this ſquare number 49 being 

propounded, his root is 7, Hes Bake abs 

_ $quare numbers are either ſingle or com-. 
ound. 

IV. A: fingle ſquare number is that, 4 ſSogle 
which being produced by the multiphicati- ſquare 
on of one igle figure by it ſelf,is alwayes "PT 
eſs then x00: ſo 25 is a lirple ſquare number produ- 
ced by 5, likewiſe 4 is a ſquare number: pfoduced 
by 2. | | f 

Y. All the ſingle ſquare numbers together with 
their reſpeQive roots ate .expreſled in the Table fol- 
lowing, | ba 


i. 


— 


Squares., 1 [q|g| 16] 25] 36] 49164 [81 
Roots, [a]2]3] a\s$16|7|8 Ty 


— 


Here in the uppermoſt rank of the Table are placed 
he ſingle ſquare-numbers of every particular figure, 
andin the other their reſpeRive roots, aad therefore 
if it were demanded whar is the ſquare root of 36, the 

MW "fver will be 6. $0 the ſquare-root of 16 is 4, the 
; WW Quare-root of gis 3, &c. And contrarily the ſquare 
BM © theroors is 36. | Alſo the ſquare of 3 is 9+ 

MH 77. When a ſquare numberis given, that exceeds 
WI "9 100, and yet is none of the iquare-nambers men=- 
WH ©'oned in the Table, for his root you are to take the 
{WW 20* of the ſquare number thar being leſs, yer comes 
WH areſt untoit; ſo 45 being given, the root that be- 
[Wl gs untoiris6, and 10 being given . his correſpon- 
LW 4&nt root js +, = | 
; ; FIiI. A 


224. The Extrationof Book, 
| ; _FI1, A compound ſ{quare-number 
pi, 11s that, which being ode by a 
ber, number (that confilts - of more places MW f: 
then one ) multiplied by it ſelf, is never © « 
leſs then too : ſo 1024 isa compound ſquare number © 5 
__ by the multiplication of 32 mutiplied by it 
Tlie 
V111, To prepare any ſquare number given for 
extraction, put a point over the firſt place thereof on © , 
the right hand ( being the place of Units) then pro- MW 
ceeding rowardsthe left hand , paſs over the ſecond d 
place, and put another point over the third place; al- 
ſo paſſing over the fourth place put another point over I f 
the fifth, and ſo forward in ſach manner that berween I 4 
every two points which are next one to the other, one Iſl Þ 
place will be intermitted: fo if the ſquare-root of I© *: 
1024 be required, the firſt. pointisto © " 
be placed over 4, and the ſecondover I 3 
1024 © as you ſee, and ſomany points as Il !! 
arein that mannerplaced, of ſomany Il *! 
figures the root demanded will conſiſt, 

IX. Having thus prepared your number, you may 
ſee it diſtributed by the points into ſeveral ſquares : ſo 
inthe laſt Example, 10 is the firſt ſquare and 24 the 
ſecond, Jikewiſe if this number 144 were propounded 

| for extraQtion, aſter points are duly 
” placed according to the laſt rule, you 
144 will ſee 1 to be the firſt ſquare, and 
| 44 the ſecond, '# 

X, Having drawn a crooked line on the right-hand 
of the number propounded tor extraQtion, ( after the 
fame manner asis uſually done in Diviſion to denote 
the place of the quotient) find the root of the firlt 
ſquare, and place itin the quotient : ſo ] find by _ 

FI 
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xth rule aforegoing. 3 to be the 
torreſpondent root of 10, where- SY LO 
fore 1 write 3 in'the quotient, 1024 (3 
and then the work will ſtand as 


, 


you ſees | TIEN 


X1, Subſcribe the ſquare of 1 YO 
the figure placed in the quotient 1024 (3 
under the firſt ſquare of the num- , 9 
ber given, as you {eein the mar= 
gent, 


X11. Having draw a line under the ſquare ( of the 
figure placed in the quocient)/ ſubſcribed as aforeſaid, 
ſubrra& rhe ſame 'out of the firſt ſquare of rhe num* 
ber proponnded,; and” place the | 
temainder orderly under .,+.- 
neath the line, ſo che fquate of 1024 (3 
3 which is © being ſabrracted- F - 

BW from 10, che remainder is x, anil Rs "> 
MB thework will ſtand as you fee in 1 
the Margent; | 


' 777. Tothe ſaid remainder bring down the next 
ſquare of the namber propounded, - that is write down 

the figures or cyphers ſtanding in the two following 

places of the number propound- 2 

ed, on he rig hand of the faid =. . 

remainder $ fo the ſquare 24 be- 1024 (3 

ng placed next to, the remainder 9 

I, there will be found this num-, — 

ber 124, which may, be called 124 

the Refalvend, © 


XIV. Double the roor being the nutfber placed in 
the quotient, and place the faid double' on rhe. left 
Q bar. 


[ 
2 


Book 1, 


b 6 hand of the Reſolvend, like'a 
1024 (3 Diviſor ; fo the double of 3 is 
9 6, which being placed before a 
« — crooked line on the lefr hand of 
6) 124 the Reſolvend 124, the work 
| will ſtand as you ſee, 

XY. Let the whole Reſfolvend except the firſt place 
thereof on the right hand ( being the place of units ) 
be alwayes eſteemed as a Dividend, .then demanding 
how often the Diviſor before found, is contained in 
the ſaid Dividend, and obſerving in that behalf the 
rules bcfore taught 1n Divifion , write the anſwer in 
the quotient, and alſo on che right hand of the Dayiſor, 

to wit, between the Diviſor and 

LR _ the crooked line :. ſo if you ak 

1024 (32 how often the Diviſor-6'15-found 

9 4n the Dividend 12, the anſwer 

- 1s 2, wherefore Iwrite2//inthe MW | 

ens 'and alſo after the Divi M 
| or 6, as. you ſee in the Margent. W { 

XY]. Xul:ipiy all the number which ſtanderh 0n MW # 
the left hard of the Reſolvend, ({ towit, before the M 
© crooked line) bythe figure laſt placed in the quotient, 
and write the produ& orderly noderneath the Refol- MW |, 
.yerd -( to wit, units under untts, teris unde tens, &c.) 

Ft then baving drawn a line uni ;; 
TT ' der the | faid produc, v0 
.1024 (32 tra irfrom the Reſolvend, al 
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— D=_v. ©. " LO —_ —— GC A... 


62) 124 


; 9 ſ\ubſcribe the remainder under the 5 
*— line: fo 6z being multiplied by 
62) 124 - 2; the produ is, 124, whIcoul f 


124 I ſubtra& our of the Refolvend 
—— ———— 124, theremainder 1s; al 
thus the whole work being fill 

| p 
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ed, the ſquare root of r024. (the number propound- 


"0: ). is found ro be 32, 


Note 1, When the produR before. mentithedex- 
ceeds the Reſolved placed above it, the work is erro- 
neous, ' and then you are to teform it by placing. a lef- 
ſer fi oure in the quotient, 


Nrte 2., For every one of the particular. fqvares - 


( diſtinguiſhed by the points ) except the firſt onthe 
left hand, a Reſolvend is to be ſer apart, by bringing 
down to the” remainder the congruent , particular 


ſquare, aSis direFed in the 13 #ule.,- and as often asa | 


Reſolvend is ſet apart, fo often'a new diviſor is to be 
found by doubling or multiplying Þy-2 all the root 
in the quotient ( conſiſting of what rumber of places 
ſdeverc ; ts F 


Note $3. The workof the 10, iT, and. 12 rales 


for finding of 'the firſt figure in' the root, is bit once 


uſed in the extraRtion of the root of a number. conſiſt. 
ins of what nurhber of places ſocver , bur the work 
of the 13, 14, 15, and 16, rules iS to be Teal 
for the finding of every place in the root except the 


" firſt, 


The praQice of theſe 3 Notes will [8 ſb in the ſof. 
lowing Examples. £ 

Example 2. Letit be requiredto extra the ſquare 
root of 4.3623... 

Having diſtributed the number propounded into 
ſeveral ſquares b points, as is directed i in the eighth 


fule of this Chip, 7 demard 


the ſquare root 4 th: =—_; #59; 
ſquare, which 1 find ihe the 5. rals 43623 (2 
of this Chapter! to be > , where- 4 

fore placing 2 in the quorieat and ——— 

| the ſquare thereof, which is 4, urs & 


"BY det 
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der the firſt ſquare 4, 1 draw aline, and ſubtraRing 
4 from 4 the remainderis o, which I ſubſcribe under. 
neath the line, This is alwayes the firſt work which is 
no more repeated in the whole extraction, (as was in- 
timatedin the third Note aforegoing.) 

Then bringing down the next ſquare wh.chis 36, 
and placing ir next afrer the remainder o, the Reſol- 
vend15/36, and doubling the root 2 in the quotient, 
the produ& is 4 for a Diviſor. ( by the 13, and 14, 
rules) and the Dividend will be 3 ( by the 15. rule) 


2 LD 


wherefore 1 demand how often 


Toe the diviſor 4 is contained in the 
43623 (20 dividend ;, and not finding it 


4: once contained in it, I placeoin MW | 

—— thequotient, andalſo nextafter W | 

40) 036 .  .the Diviſor 4, and becauſe the I | 

FE OSRESS produt of 4o multiplied by o, M 

( the laſt charaQter in the quotient) is o, the reſa/veud WM « 

36 from which the ſaid produR ought to be deduRed : 

remains the ſame without alteration, therefore Lbring WW t 

down 23. the next ſquare, and place ir after the re- W | 

mainder 36, fo will 3623 be a new reſolved, then ( 

doubling the whole root in-the quotient, which is 20, MW f 
the diviſor will be -40 (accord- 

45's ing to the ſecond Note before MW r 

43623 (208 mentioned ). and the aividend MW » 

- 0 will be 362: ( co wit, all the 7e- b 

4 ſelvend except the firſt place on © |! 

Rf the righe hand by rule 15.) Ml 

40) 03623 - wherefore I demand how. often MW t 

: the diviſor 40 is contained inthe : it 

dividend 362, or how often 41 g 

36, and ihouph it be 9 times in jt, yet (according to if 


the firſt Note aforegoing ) 1 can cake but 8, 
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ſhould take 9, and proceed according to the 15. and 


16, rules, a number would ariſe greater then the re” 
{olvend, from which ſuch number ariſing ought to be 
ſubrracted ) wherefore I write $ inthe quotient, and 
alſo aftex the diviſor 40; this 


done, I multiply 468 (the num- -  « , 


ber on the left hand of the reſo/=. - 43623 (208 
vena) by 8 the figure laſt placed #4 
n the quotient, and the produR, — 


tO wit; 3264 I ſubſcribe under, 408)03623 


and ſubtra& from, the reſolvend . 3264 
3623, fo there will remain 359, 
thus the work being finiſhed, 1 339 


find 208 to be the number of u- 
nities contained in the root ſought, and becauſe after 
the extraction is ended there happens to be a remain- 
der, to wit 359, 1 conclude that the root ſought is 
oreater then the ſaid 203, bur leſs then 20g, yer how 
much it is greater then 208, no rules of Art hitherto 
known will exaRly diſcover , although we may pro- 
_ infinitely rear, as in the next rule will be mani- 
elt, | 

XV11. To find the fraQtional part of the root very 
near, a competent number of pairs of cyphers, to 
Wit, OO, 0000, 000000, Or 20000000, &c. are to 
be annexed to the number firſt propounded, then e- 
iteeming the number propounded with the cyphers an- 
nexed to be but one intire number, the extraction is 


| tobe made according to the precedent rules , and look 


bow many points were placed over the number firſt 
given, ſo many places of Integers will bein the root, 
the reſt ot the root towards the right hand will be the * 
Numerator of a decimal fraQtion , which Numeratoc 
conſiſterh of ſo many places as there were points v_ 

Q 3 - [hs 
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the cyphers annexed ; ſoif 43623 were givenas be- 
ore; | to find the root thereof ( according to this rule ) 
annex cyphers in this manner, and then if you extra& 
it according to the rules aforegoing, you will find the 


AD HH 


43623,co0000 (208.861, &c, 


root ariſing in the quotient to be 208.361, that is, 


208;£5. and becauſe afrer the extraction is finiſhe 


there happens to be' a remainder ,. I conclude' that - 


208852 is leſs then the true or exa& roor, but 208142 


I099 


is greater then it 3 ſo that by annexing 3 pairs of cy- 


\ 


phers to the number propounded , you will not miſs 
--=- part of an unit of the true or 3 alſo by annexing 


4 pairs of cyphers , you will not miſs 35558 part of an 
unit,and in thatorder you may proceed infinitely near, 


when,you cannot obtain the true root. The'whole ope- 


ration of the ſaid Example here followeth. 
43623-00000 (208.861, &c. © 
4 ; The rot, © 


408 ) 03623 
, 3264 


4168 )) 35900 
33344 


41766) 255600 
250596 


a 


417721) $oogoo 
77 417721 


— 


—_—_— df 


$2679 
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Againif 10 were propounded to be extracted, you 
mult prepare it thus, 


, 10.00000000000900 ( 


And then the root thereof ? 
being extracted will be 
which ( according to the may be 


Jq<3S42776 gop! 


Towoobad's 


rule of the 22 chapter) may be>3.1622776, &c 
written thas— 

See here part of the work in the extraction of the 
root of 10 , which may give you a light and under- 
ſtanding of the reſt, 


-. . + 


10, COOOOODOOOOOSO (3416227, &c, 


= - . .* . 


6322) 14400 
ka l 


63242 ) 175600 
| 126454 


632447) 4911600 
4427129 pit 


484471 
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The prof, AV111. The extraQtion of the ſquare 
- © *__ rootis proyed by multiplying the roo: by 
it ſelf, for that done, the produ&t (in ſuch caſe when 
there is no remainder aſter the extraRion is finiſhed ) 


will be equal to the numher whoſe ſquare root wasin- ' 


quired; ſ0.in the firſt Example of this Chapter, the 
root 32 being multiplied hy it ſelf producerh 1024 the 
number propounded : but when after the extraQtion is 
finiſhed there happeneth to be a remainder, and that 
the root is found as near as you pleaſe in a_mixt num- 
ber. of integers and decimal parts ( by annexirg cy- 
phers as in the 17. rule) then ſuch- mize number being 
multiplied by it ſelf muſt produce a mixt number leſs 
then the number firſt propounded tor extraQtion , yer 
ſo near unto it, that if the figure ſtanding in the laſt 


' Place of the Numerator of the decimal fraction in the | 
root be made greater by 1, and then the mixt number 


ſo increaſed be multiplied by ir ſelf, the produt mull 


be greater then the number tirſt propounded : ſoin the 


E xampyle of the 17, Rule, if 208.861 be multiplied 
by it ſelf, it produceth 436224917, &c- which is l;ſs 
then the propounded number 43623, bur if 208,852 
be multiplied by it {{1f, the produRt will be 43623.335, 
&c. which 1s greater then 43623, 


Fo extra the 


the root of the Numerator {| by the 
precedent rules of this Chapter ) which 
root ſhall be a new Numerator, Alſothe root of the 
denominator is to be taken for a new denominator , ſo 


a fraftion. 


X1X. The {quare root of a FraRtion 
{quare root of is found in this manner , viz, extrat 


Bookr, | 


- 


the new Fraction ſhall be the ſquare roo: of "the Fra- 


Rion- firſt propounded : thus the [ſquare ret of 72 is 
p 


, +, viz, the roct of gs for a new numerator, allo the 
re:t of 16154 for a new dcxominator, Inlike manner 
CES S 6-7 7 he On, , | 


the 


F 
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the ' ſquare root of 4 is 4% But here note diligently, 
that if the Fration whole ſquare rout is required be 
not in its leaſt rerms, ir muſt firſt of all.be reduced by 
the 4- rule of the 17, chaprey before any extraQtion be 
made, for oftentimes it happens that the FraGicy firſt 
given hath noc @ perfe&t ror, but when ſuch Fraflion 
15 reduced into its leaſt rerms, the root thereof may be 
extracted : ſo in this Fraftion 55, each term is incom- 
meuſurable to its ſquare yoot , but the ſaid 7+ being 
reduced to its leaſt terms F, the ror of this may be 
extraQed, for the root'of 4.15 2 for a new N«merator, 
alſo the roag of 9 is 3 for a new Denominator ; fo that + 
is found to be the [qwzare rot of F ( equivalent unto 
ode). £0 GG ET EOS 
"oz When either the Xamerator or Denominator 
of a Fraction hath not a perfeR ſquare raot, ſuch 
root is' uſually expreft by prefixing this CharaQer, 
\/ or ./q. before the Fraction given 5 fo the: ſquare 
rot of 24 is ſignified thas / 24, or thus /q, 3+, be- 
cauſe rhe root of 4% cannot be expreſt by any true or 
rational number whatſoever, yet it may be found very 
near as inthe next Rzles | SG 
YY/. The ſquare root of a Fraftiog Ts extralt the 
which: is incommenſurable to irs +057 ſ4*are root 
Jn" ; ear , of a 
| may be found near, inthis manner, vizs £07, 
reduce the fra&ion propolE@into a de- commenſura- . 
cimal by the third'rule of the 23 Chap- Ze to 7s 
ter : the more places are in the decimal, /q#are roar. 
the nearer'will che root be fqund, bur Wo 
the decimal muſt conſiſt of an even number of places, 
viz, either of rwo, four, ſix, eight or ren, &c places , 
Then extra&t the ſquare root of that decimal as if ic 
were a whole number according ro the Rules 
aforegaing , which root found ſhail "be a _ 
| ; ma 
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mal expreſſing near: the /qzere root of the fraction 
propoſed. _ TAL Ba 

SO if the /quare reot of 74 be required near, re. 
duce the ſaid + into a decimal (by the 3d r«/e of the 
' 23; chapter) which will be found .$1250000, &c. 

Then extracting the [quare root thereof as if it were a 
whole number, it will be found .9013 very near, 
©. . XXII. The ſquare rot Of a mixt 
number commenſurable to its root , is 
found in the ſame manner as in the 19g 
rule of this Chaprer, the mixt number 
being firſt reduced into an, improper 
fraQion by the 10, rule of the 17. chapter. 

So the /quare root of 347% will be found 52 viz, 
3422 being reduced into the improper fraction 2252, 
the /quare root of the Numerator 2209 will be.q47 tor 
a new Numerator ;: alfo the /quare root of the-Dene- 
einator 64.is8, for a new Denominator, '{0.is found 
&: which ( by the r3..rule of the 17. chapter) is 55 
the ſquare root ſought, And here the ſame caution is 
to be obſerved as in the 19. Rule of this Chapter, 
viz,. the fractional part of the mixt number; 'or the 
improper fraction equivalent unto the mixt number, 
mult be in.the leaſt terms. before any extraRion be 


To extra the 
ſquare root of 
s mixt num 


ber. 


made. x 

- XX]1]. When the mixt number gi- 
To find the ven 1s incommenſurable to- its ſquare 
Jquare 99% root, prefix this CharaRter before it, 
__ in. viz. { or ſq, So the ſquare rot of 
commenſurable 75 Will be thus expreſſed : (74 or fq. 
20 its r00t. 74 : butif you deſire to find the {quare 


root near,of a mixt number gcommenſ«- 


rabletoits root, reduce the fraQional part of the mixt 
number into a Decimal of an even number of places, 


ChaP« 33+ , 
in the 21. Rule of this Chapter, and annex the Deci- 
mal ſo found unto the whole part of the mixt-num- 


her; then eſteemjng the ſaid whole number and 'De- . 


cimal as one intire number, extraRt the /ſqnare your 
thereof according to the atoregoing Rules of this 
Chapter, and from the root found, cur off alwayes to 
the right hand, ſo many places as'there are points over 
the Decimal annexed, which number fo curoff ſhall 
be a Decimal, ſhewing the fractional part of the root 
and that on the left hand ſhall be the whole part of the 
root; ſo the ſqrape ror of 75 will be found 2.7688 
very near, 


- » CHAP, XXXIIL 


The Extradion of the Cube Root. 


' the Square Root. '235 * 


1, He ExtraQion of the Cybe Root isthat., by 
* TL which having a number. given, we find another 


number which being firſt multiplied by ir ſelf, and then 


by the produc, produceth the number given. 

11. In the Extraction of,ghe Cube - 4 cubical 
root, the number propourſMtd is al- number. 
wayes conceived 'to be a Cube number, 
that is, a certain number of lictle Cubes compre- 
hended within one intire great Cube, and the 
root or number required is the fide of that great 


Cube : what a Cube is may be well expreſt by a Die, 


_ which indeed is a little Cxbe ir ſelf; wherefore if you 
plice four Dice ina ſquare form, that is, laying = 
EY Ta mints s an 


236 
and twoinarank, you ſhall have a ſquare containing 
four Dice, upon which if you yet ere& ſuch another 
ſquare of Dice you ſhall haye a great intire Cabe 
comprehending two times 4 that 1s 8 Dice or little 
- Cubes; andhere $ is the Cube number given, and 2 
is the root, or number required yz In hke manner if 
you rank 25 Dice in ſquare form, viz, laying 5 ins 
rank, you have a ſquare containing 25 Dice, now up- 
on this ſquare of dice if you ere& five other like 
ſquares, you ſhall bave a great intire Cube compre- 
hending. 5 times 25, that is 125 liktle Cubes, and in 
this caſe 125 is the cube number propounded, and 5 
the root or number required. | 
111. A Cube number is either ſingle. or_ com» 
PP” P'- iv ets 
IV. A ſingle cube number 1s that, 
[+ a which being lacks by the Multiplica- 
| tion of one ſingle figure firit by it ſelf, 
and then by the produR, is alwayes lefs then 1000, 


So 125 is a fingle cube number produced by 5 mul- 


tiplied firſt by it ſelf and then by 25 the produtt, for x 
times F 1525, and's times 25 iS125, | ; 

Y. Allthe ſingle cube numbers', and ſquare num. 
bers,togecher with their reſpeQive roots,are expreſſed 
in the Table following. | IR 


Y 


Cuber, |1\8[27 64 |1251216|343| 512 | 729 
Squares |1\| 4| 9 [16] 25 | 36 49 | 64 | Sy 
NE AGRA SIEILE A Boll ih. hs 
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Here,in the uppermoſt rank of the Table are placed 
the ſingle cube numbers of the particular figures 1, 2, 
34'4;5,6,7,8,9. in the next the ſquares of thoſe 
figures, and-in thelowelt rank the figures themſelves 
being the reſpeRive roots of the cubes and ſquares in 
the uppermoſt ranks; and therefore the «be root of 
125 being demanded, the anſwer is 5, and the cabe- 
root of 216 being required, the Table will give you 6, 
and fo of the ret. SK 
V1. When a cube number is given that exceeds not 
1000, and;yetis none of the cube numbers mentioned 
in the Table;; for his root you are to take the. root of 
the cube number > that being..leſs comes neareſt unro 
' it, SO 157 being given, the root that belongs unco ic 
Is $6 5557 SFTks C9344; ', ; . | Rh 
V1. A compound cube number is 4 compound 
that, which) being produced. by a num- DOOR TOPNT  * 
ber, (char conſiſts of more; places then 
one.) firſt multiplied, by it ſelf; and then by the pro- 
du is never ;tefs rhen 10G9.. SO 157464 is A com- 
| pound cube number , . being produced by 54 multiplied 
| firſt by:icſelf,, and then by 2916 the product, for 54 
times'54 is 2916, /and then 54 times 2916 is 157464, 
the compound cube number propounded. - 
V [1]. To prepare a cube number for extraction, 
put a-point over. the firſt place. thereof towards the 
right hand, ( ro; wit the place of units ) chen paſſing 
over the ſecond. and third. places, pur another poinc 
over the four;h, and paſſingover the fifth and ſixth pur 
another+point. over the ſeventh, and inthat order (co. 
wittwo places [being intermirted between every two 
adjacent points) place. as many. points aSthe number 
will permit; fo 157464 bezirg given, you are to 
| place: 
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357464 manner placed,of £6 many figures 
| the yoor demanded will conut.. 


ſee! ic diſtributed by the points into ſeveral cubes : WS { 
in the fame Example 157 is the 

CL OS firſt cxbe,and 464'the' ſecond, In 

_ 157464 like manner if this nuraber 7464 


LY afcer points are duly;placed as be. 
7464 fore,you will ſee 7 to bethe frf 
, cube, and 464 the ſecond, © 


of the number propounded to ſignifie a quotient, - find 
the cube.roor of the firſt cabe- and'placeR inthe quo- 
rient-:-fol finding” (bythe fixch 
p55 ' Tale! of \this Chapter Y'5/to'be 
157464 ('5-- the? correſpondetit foot of 157; 
+ ''] write 5 in the-quotient, and 
then the work will ſtand af you ſee in the Margent, - 
X7. Subſcribe che*cube of the root placed jr} the 
| quotient ,* onder the firft cabe of the'humber: given? 
ſo 125 being th&whe of 'y-the 
2,7, ©  'roor,; (by the fifth tule\ of this 
- r37464 (5 chaprer) [>write'it under” 157 
125 the firlt cube of the / number gt 
ven, as you ſee in the example? 0 
FIT. Draw a line under the cube ſubſcribed” 25 


þ ood ard ſabtra@ this cube fromthefirſt eube'of 
number - eral Placing thi remainder 


orderly 
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place the points as it the Margent, 
+ . - and ſo many points asare in that 


IX, Having thus prepared your number,-you may 


were propounded for extraQtion, 


X. Having drawn' a crooked line os the: right band | 


<aforefaid {ro wit the cube of the root placed in the 


Chap. 33. the Cube Root. 239 
orderly underneath 'the line : fo BOS 
125 the cube of 5 being ſabrrat. 157464 (5. 


ed from 157, the remainder is 125 
32, and the work will ſtand as — — 
you ſee, '.. - 4 ts 22. 


X111. To. the faid remainder brinp downthe next 
cobe of: the number propounded, ( to wit the figures 
or cyphers which ſtand in the 3 %- 6 
next places) placing the'ſaid enbe 157464 (5 
next after, to wit, on the right 12 
hand of the remainder ſo 'the next ——— _ 
cube 4.64 being plated afer 'the 32464 reſolv, 
remainder 32,there wilibe found ——— 
this nomber 32464,which may be called the Refolveud. 

XI. .Having drawn aline underneath the Reſol- 
vend,ſquare the raot in the quotient, that is, multiply 
ic by it ſelf and -ſubſcribe the criple of the ſaid ſquare 
or produt, under the. reſolyend in ſuch manner, thar 

the firſt place { to wit, the. place of units ) of the 
ſaid triple. ſquare may ſtand dircRly uuder the third 


—_y 


place ( or place of hundreds) 'in 
_ theReſolvend: fo the ſquare of QUE 7 
- therovt 5 15 25, the triple wbere-" 157464 (5 
of is 75, which 1 ſubſcribe under 125 
the Refolvend in ſuch manner, — —— 
that the figure 5 which is in the 32464 reſolv, 
firlt place (to wit the place of me” 
units) (in the triple product 75, COS | 
may ſtand under 4 whichs feared in the third place 6f 
' the reſolvend, as you ſee'in'the Margent. | 
XV. Triple the root or number in the quotient, 
and ſubſcribe this tripe number in fuch mannec thac 
the firſt place thereof, ( to: wit the place of units 
may 


240 
may ſtand direaly under the ſecord place ( to wit the 
the place of tens) inthe Reſolyend : ſo the triple of 
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157464 (5 


125 


32454 reſel. 
1 -; 
15 


the root 5 is 15 , which 1 ſub- 
ſcribe in ſych manner, that the 
figure 5 which isin the firſt place 


( co wit the place of units ) in the | 


ſaid triple nuthber , doth ſtand 
direaly.under 6,” which' is ſeated 
in the ſecond place.of therelol. 
vend, andthe work will ſtand as 
in the Margent. 


XV ?, The triple ſcuare of the 
roor, and the triple of the root be. 


is dire&ted in the 14. and 15.rvles 
aforegoing , draw aline under. 
neath and add them together in 
fach order as they are feared, ard 
75 | Tetrthe fam heeſteemed as 4 divi- 


—  —— —— 


the triple nutnber 15, being 
765 Divi/or 


added together as they are rank» 
ed in the work, the fam will be 
765 for a Diviſor. _ 


w_— 


XY 11. Let the whole Reſolvend except the ficf 
Þ'ace thereof rowards the right hand, (eo wit the 

| Place of units ) be eſteemed 3s a Dividend, then de- 
manding how ofcen the firſt figure ( towards: the left 
hand ) of the Diviſor is contained in the'correſpor- 
dent part of the dividend, and obſerving inthit be- 
half the rules before taught in Diviſion, write the an- 


Ing placed one under the other as, 


79 for :' ſo the triple ſquare 75, and. 


wer - 


Chap. 33: 
ſwer in the quotient : 
ſoif I ask how often 7 
(the firſt figure of the 
Diviſor towards the lefe 
hand) is contained in 32, 
( the correſpondent part 
of the Dividend placed 
above ) the anſwer will 
be 4, wherefore I write 
4 in the quotient, as 
you fee in the Exam- 
ple, ; 


the Cube Root, 


157464 (54 


-125 


32464 KReſolvena 


765 Divifor 


XV111. Having drawn another line under the 
- work , multiply the triple ſquare before ſubſcribed 
(as is directed inthe 14. rule) by the figure laſt pla- 


ced in the quotient, and 
ſubſcribe - this produR 
under the ſaid triple 
ſquare; (to wit units 
under units, tens under 
tens, &c.) ſo 75 being 
multiplied by 4, the 
product is- 300 which I 
ſubſcribe "under 75, 
(the triple ſquare) and 
the work - will ſtand 
as vou, fee in the Mar. 
velit, 


157464 ( 54 


125 


32464 | Reſolvend 


(—— 


765  Diwvi/er 


—_— 


| ———————————_—____. 


\- ZOO 


242 The ExtraTion of 7% Book 1. 
Multiply the figure laſt placed in the quotient firſt 


by it ſelf, and then the product by the triple number 


before ſubſcribed, (as 1s dir 


157464 (54 
i25 


32464 Reſolvend, 
Py 
15 
765 Diviſor 


| CCC TY 
Lad 


157464 (54 
125. 


PRCINEST We 


765 Diviſor 


” 


32464 Reſolvend, 


eRed in the 15. rule of 
this chapter ) this done, 


ſabſcribethe laſt produ& 
under the faid triple 


number, (to wit, units 


under units, tens under 
tens, &c. ) ſo 4 being 
{quared or multiplied by 
it ſelf, the produd is 16, 
which ' being multiplied 
by the triple number 15, 
the produdt is 240, this 
therefore I ſubicribe un» 
der the aforeſaid trip'e 


number 15,and the work 


will ſtand as you-ſee, 
XX. - Subſcribe the 
cube of the figure laſt 
placed in the quotient, 
under the reſolvend, in 
ſuch manner that the firſt 
place of this cube, (to 
wit, the place of units) 
may ſtand under the 
place of units in the re- 
ſolvend s So 64 being 


the cube of 4, I write !t. 


under the reſolvend 
32464, in ſuch manner 
that the figure 4, which 
is inthe place of units in 
the cube 64, may ſtand 


under 
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under the figure 4 which is ſeated in theplace of unites 
ot the reſolyend; obferve the work' in the Mar- 
gent. PALy 4: L169 | 
XXI1. Drawing yet another line under the work, 
add the three laſt num- 

bers regerher in the $137 

ſame order as they are 157464 (54 

ſeated, and ſubtrat the i125 

ſum of them from the - 


_— ; 


refolvend, placing the 32464 Reſelves 
remainder orderly un- DD — 
derneath : fo the ſum of 's he 

the three laſt numbers as 15 

they are ranked in the -——-———— 
work is 32464, Which 765 Dviviſor 
if you ſubtra& out of — 

the reſolvend 32464, 3co 

the remainder is ©, 240 

Thus the whole work 64 


being finiſhed, the'cube 
root of 1157464, ( the 32404 
number propounded ) is —— 
found to be 54. O 


Note 7. When the fum of the three la} numbers 
before mentioned is greacer then the refolvend, the 
work is erroneous, and then you are to reform itb 
placing a leſler figure in the quotient, ; 

Note 2, For every. one of the partieular cubes 
(d19inguiſhed by the points ) except the' firſt cube on 
the left hand,a reſolvend is to be ſet apart, by bringing 
down tothe remainder the next cube -{ as is directed 
In the 13, rule.) And as often 'as arefolvend' is ſet 
apart, ſo often is a new Diviſor to be found, by adding 

N23 <p 
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the. triple of all the root in the quotient ( conſiſting of 
what number of places ſoever ); to the 2riple of the 
{quare of ſuch root, after they are orderly placed ac- 
cording to the 144 and 4 $, rules, FR - 
Note 3. The work of the no, 11. and 12. rales 
for finding of the firſt figure in the root is but once uſed 
in the extration of the root of any number whatſo. iſ 
ever, but the work of all the following rales, istobe Ml | 
uſed for the finding of every.place inthe rout except 
thefirſt. . 
The practice of theſe 3 Notes will be ſeen in the 
following Examples. 
"Example 2. Letit be required to extract the cub; 
root of 8302348. - | 
Haying diſtributed the number giyen into ſeveral 
c#bes by points, as.is direRed jn the eighth ra/e of this 
Chapter. 1 demand the cabe rot of $ (the firſt cube 
on the left hand ) which I find by the fifth ra/e of this 
Chapter to be 2, wherefore 
PE nn RI placing 2 in the quotient, and 
8302348 (2 £ the cube thereof under 8 
GEE the fixſt cube, I draw a line, 
—— and ſubtr:Qting $ out of 8 
O ' the remainder 1s ©, which [ 
| ſubſcribe under the line. This 
is alwayes the firſt work, and is no more repeated in 
the whole extraction ( as was intimated in the third 
note aforegoing ) then bringing down the next cube, iſ ( 
(to wit, the figures ſtanding in the three following pla- M 
ces of the number propounded) which is 302, I place M «< 
itafter the remainder o, ſois 302 the re/o/vend;, this M © 
done, having drawn a line underneath the reſolvend, 1 r 
ſeek for the triple of the ſquare of the root, viz, Ihe 
root in the quotient is 2, which multiplied by it ſel F » 
| WE produceth 


A mawmw's nw aww (= .j ,, AAS  _wQKwWwn cc. canes mw... a 8©«. 


| > 05 rr YWROw ww gen” % os _— 
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_ produceth the ſquare 4, 'the triple whereof is 12, this 


in the third place of the 


1 ſubſcribe under the refolvend, in ſuch manner 'thar' 
the figure 2 in the units place of this triple ſquare 12, 
may ſtand dire&ly undet the figure 3, which is ſeared 
re/olveyd, (to wit the place SOD 

of hundreds) according'to 8302348 (2 

the 14. rule aforegoing , 8 

Again I triple the root 2, ELD 
which produceth 6, and O©3z3o2 AReſolvend 
ſubſeribe this triple num- - 


I 


ber 6 under the ſecond 12 

plzce ('or place of tefis) in 05 

the reſolvend, td wit,” un- emer mm 
der ©, (according to the 126  Divizor 


15. r#le of this Chapter) tm 

then drawing a line under _ 
the work, and adding ropether the ſaid two numbers 
laſt fabſcribed, as they are ranked, the ſum of them 


is 126 for a diviſor, (atcording to the 16. rule afore- 


going. ) 

That done, eſteemin$ 3o, to wit, all the places ex- 
cept the firſt or plzce of units in the yeſel/vend , as a 
Diviaexd, 1 demand how ofren the diviſcr 126 is con- 
tainedin 3o, and not finding it once contained therein, 
] write 0 1n the quetieyt , and now becauſe ihe tum of 
th: three numbers which ought to haye been produced 
( according to the 18. 19. and 20, rules of this Chaps 
ter) by the multiplication of o { which was laſt pla- 
ced in the quotient ) amounts to ©, the reſclvexyd 302 
ont of which the faid ſum ſhould have been ſubcratted, 
remains the ſame without alteration, wherefore havinp 
drawn a line under the work, 1 write down anew the. 
91d reſolvend 302; and bringing down the next cxbe 
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348, I annex it to the ſaid 302 . ſo therewill bea 
new.reſclvexd, towit, 302348. 
Then ſquaring the roo: 20, (that is, multiplying of 


it by itſelf) the prodact is 40 


8302348 (202 
8 F 
©3902) Reſelvend 


®. 
B_ 


12 
O06 
eat 
126 Drv4ijor 


302343 Reſodlvcyd 


I 2CO 
CO 


— — 


12060 Divs/or 


2400 
240-. 
OY 


meme 
_— 


242408 Ablattinm 


y—_— — Ay —— 


59940. 


o, which] triple or mul. 
tiply by 3, and-lubſcribe 
the produſt 1200 un- 
derneath che new reſol- 
vend , in ſuch. manner, 
that the place of units in 
this . triple . quadrate 
12co, may ſtand under 
the place of Iundreds or 


third place of the reſol: 


vend 302348 , - to wit 
under 3 ( according to 
the 14. rule.) Again I 
ſubſcribe the. triple of 
the root 20, which is' 60, 


in ſuch manner that the 


place of unitsin this tri- 
ple root 60 may ſtand 
under the place of tens 
or ſeeond place of the 


reſolvend ; then adding. 


ropether the two num- 
bers laſt ſubſcribed, to 
wit 1200 and 60,1n fuch 
order as they are rank- 
ed in the work, the ſum 
is $2060 for a Diviſor. 


Again,eſteeming the whole reſolvend except the firit 
place, (or place of units ) as a dividend, -tor wit, 


30234, I demand how ofien 1 (the firſt figure of 


the diviſor towards the left hard) is contained in 


Book tr. 
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3. the correſpondent part of the Dividend, ard 
though ic be three times contained in it, yet ( ac- 
cording to the firſt ore at the end of the 2 1. rule of 
this Chapter ) I dare take but 2, (forif I ſhould take 
3 andproceed according to the 18, 19, 20, and'21 
rules of this chapter, a number would arife greater 
then the reſolvend, from which ſuch number ariſing 
ought to be ſubtracted ,, ) Wherefore I write 2 in the 
nottents | | | a 
Then mulciplying the triple ſquare 1200 before 
ſubſcribed, by 2, ( the figure laſt placed in the quo. 
tient) the product is 2400, which I ſubfcribe under 
the ſaid 1200, (to wit units under units; and tens un« 
der tens, &c, ) Alfo muſtiplying the triple root 6c be- 
fore ſubſcribed, by 4 ( the quadrate of 2 the figure 
laſt placed inthe quotient) the produ@ is 240, which 
| ſubſcribe under the ſaid triple root 60, laſt of all 1 
ſubſcribe 8 the cxbe of the ſaid new root 2, under the 
place of unitsor firſt place of the rg, £0 Wit, 
under $, and having added together thoſe three num - 
bers laſt ſubſcribed, to wit 2400, 240 and 8 as they 
ſtand in ranks in the work, the ſara of them is 242408, 
which being ſubduRed” from the reſo!vend 302348, 
there will remain $9940. Wherefore the work beins 
finiſhed, I find 202 to be the number of unities con- 
tained in the c#be roor. of 8302348 the number pro. 
pounded x. and becauſe after the extraction is ended, 
there happens to be a remainder, to wit 59940, | 
conclude that the exbe root ſought is greater then che. 
ſaid 202 bur leſs then 203, yet how much it is greater 
then 202, no rules of Art hicherto knowa will exa&- 
ly diſcover , although we may proceed infinitely near 
as by the next rale will be manifeſt, 


4 


f 
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* XX11- To find the fractional part of the root very 
near, ternaries of cyphers, to wit; 000, 000000, 
Or ©0c000000, &Cc. are to be annexed tothe num- 
ber firſt propounded, then eſteeming the number pro- 
pounded with the cyphers annexed to be but one in- 
tire number, the ExtraQtion is to be made according 
to the preceding rules of this Chapter, and look how 
many points were placed over the number firſt given, 
ſo many of the formoſt places in the Quotient are the 
Integers or unities contained in the cube root ſought, 
and the reſt of the places in the quotient are to be 


eſteem'd as the Numerator of a Decimal fraRion,which 


Nuinerator conliſteth; of ſo many places as there were 
points over the cyphers firſt annexed : ſoif 8302348 
were given as before, to find the exbe roos thereof, 
(according, to- this rule) annex cyphers in this 
manner, | 


» . » 7 


8302348, co0000 (- 


And then if you proſecute the extraQion accord- 
ing to the rules aforegoing, you ſhall find the cube 
roet ſought to be 202,48, &c. that is, 20274. and 
more, wherefore you may conclude that 20232 is 
leſs then the true'roor, but 20243 is greater thenir, 
ſo that by annexing two ternaries of cyphers, to wit, 
6 cypaers, to the number propounded , you will: not 
miſs 775 part of an unit of the true ror, alſo by 
annexing 3 ternaries of cyphers, to wit g cyphers, 
you will not miſs 5,55. part of an unit of the true 
reor, atid in that order you may proceed infinitely 
near, when you .cannot obtain the- true yoo, 
The whole operation of the ſaid Example here fol- 

| loweth, 
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lowerh, where you may obſerve, that for the 
more certain and eafie placing, as well of the num- 
bers which conſtitute the ſeveral Divifors, as of 
thoſe which conſtitute the- ablaririous numbers to be 
ſubtraRted from the ſeveral and reſpeRive reſol- 
vends; down right lines are drawn between the 


particular exbes of the number propontrided, firſt di. 
ſtinguiſhed by points as before, 


. | 


302 


0302 


————  ._Doouow 


8 
8 
J 


————_—_—_  O— 


1/26 


i-inþ Reſolyend: 
Bhd = Diviſor 
348 _ Reſolvend 
Fa pA 
60 
bo |  |Diviſor 
oO - 
40 

o8 


940000Refſolvend 


24720 Divifor 


248000000 ( 202548, &. 


408 - [Ablatitium 
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PEI_g 


061 824/Ablatitium 


em p—_—_ 


mt 


9732/8 
60/72 


878/176 000 Relolvend | 


22903352 Diviſor 


831/782/4 


F12 


a r_—_ 


Ps 


8351668992 Ablaticium 
| 1/0425 07008 


In 
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In like manner the eabe root of 2 will be found 
to be near equal to 1.25992 , &c« that is, 144224 
and more, 
YXIII. TheextraRton of the Cube The proof 
root is proved by multiplying the root 
cubically, co wit, the root beirg ficlt multiplied by it 
ſelf, and then the produ&t multiplied by the root, the 
number ariſing or laſt produR ( in caſe there be nore- 
mainder after the extraction is finiſhed ) will be cqual 
to the number propounded : ſo in the firſt Example of 
this chapter, the cabe root 54 being multiplied firſt by 
it ſelf produceth 2916, which being multiplied apain 
by 54 produceth 157464, to wit, the number whoſe 
eube root was inquired. But when after the ExtraQion 
is finiſhed,there happeneth to be a remainder, and that 
the root is found as near as you pleaſe in 7ztegers and 
decimal parts, ( by annexing cyphers as in the 22. 
rule of this chapter ) then fuch mixt number expreſ. 
ſing the 700r, being multiplied cubically, maſt produce 
a mixt number leſs then the number firſt propounded, 
vet ſo near unto it that if: the figure ſtanding in the laſt 
place of the decimal fraftion in the root be made preat- 
erby 1, and the mixt number'ſo increaſed be multi- 
Plied cubically, the produRt muſt be greater chen the 
vumber firſt propoanded - ſo in the Example of the 
22. rale of this chapter, if 202,48 be mul:jplied cubi. 
cally ir prodyceth 8301305.49, &c. which is leſs then 
the propounded * number 8302348, bur if 202.49 
be mulciplied'cubically, there will ariſe 8302535, 49 
- which is greater then the faid given num- 
er. 
XXIV. The Cube root of a Fraction Toextrat the 
is found in this manner, viz. exrradt the rw ea 278 
Cube root of the Numerator, (accord» FAS. 


ng 
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ing tothe aforegoing rules) which root reſerve for a 
new Numerator , alſo the Cube root of the Denomi- 
nator ſhall be a new Denominator : laſtly this new 
Fraction” ſhall be the Cube root of the {raQtion firſt 
propounded : ſo the cabe root of 55 is 3, tor the cube 
root of 8 is 2 fora new »»merator, alfo the cxbe root 
of 27 is 3 for anew Denominator, In like manner the 
cube root Of & 1s &s But here note diligently that the 
frattion whoſe cabe root is required mult be in its leaſt 


Terins before any ExcraQtion be made, for oftentimes 


it happens rhat the fraios firſt given hath not a per. 
fe& root, albeit, when ſack fraction is reduced into its 


jeaſt terms, the root thereof may be extrafted: (o in + 


this fraction 45% neither the #umerator nor denominator 
hath a perfe& cube roor; yet the ſaid 55- being reduced 
to its leaſt terms ;*, (by the fourth rule of the 17, 
Chapter ) the c»be root of this may be extracted, for 
- the cube root of $& is 2 for a new »xmerator, alſo the 
cube rout Of 27 is 3 fora new denominator, ſo that 
theicube root of 5 ( whichis equal to £5 )/is found to 
be . | | i FP 
XXV. The Cube root of a Fraction which hath not 
a perf:& Cube root may be found near'tn this manner, 
viz, reduce the Fraction given into a Decimal fraQtion, 
by the third rule of the 23. Chapter, the more places 
are in the Decimal, the nearer will the root be'found, 
bur the Decimal muſt conſiſt of ternaries of places, to 
wit, eithcr of three, fx, nine, or twelve, &c. places; 
then extraR the Cube.root of the Numerator of that 
Decimal, as if it were a whole number, (accordirg t0 
the rules before given ) which root found ſhall be a 
Decimal expreſling near the Cube root of the Fraction 
p: opounded. 

SG if thie cabe rect of 4 were required, I reduce fer 

| al 


- 
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ſaid # into a decimal whoſe numergter 'may conſiſt of 
ternaries of places, towit, into this, ,666666666666 
&c. "then extraQting the cxbe roor thereof, 1 find 8735, 
which is very near the cabe root of 4. 3 
XXxV 1, The Cube root of a mixt number commen- 
ſurable to its root. may be fourd in the- fame manner 
235 in the24, rule of this Chapter, the mixt number 
being firſt reduced into an improper fraction, ( by the 
10. rule of the 17. chapter.) | | 
So the cube root of 1 243 will be found to be 2+, v;z. 
reducing 2257 into this improper fraction *# the 
cube root of 74+ will be found 4 or 2+, And here 
the fame caution is to be obſervedas inthe 24 rale of 
this chapter, viz, the fraRional part of the rra1xt num- 
- ber, or the improper fration equivalent unto the mixC 
number, muſt be expreſſed by a Namerator and a De- 
wominator in the leaſt terms before any extrafion be 
made, | 

YXV11. When the mixt number whoſe cube root 
is required hath not a perfeR cube root, this charaQer 
\/c, 1s uſually prefixed before fach mixt number. ſa 
the cxbe root of 2F 1s thus cxpr eſled, a Co 24, Like= 
wiſe {/c, £ denotes the cube root of +. which is a fra- 
&ion, whoſe c@be root is inexpreſlible by any crue or 
rational number; but .if youdelire to know the cabe 
root near of a-mixt number which hath not a perſe& 
c«be root, reduce the fraftional part of the mixt num- 
ber into-a decimal, ( as inthe 25, rele of this chapter) 
and annex the decimal ſo found unto the whole parr 
(or Integers ) of the mix number; then eſteeming 
the ſaid Integers with the decimal ſo annexed as one in- 
tire number ,. extra& the cabe root thereof , and from 
the root found cut off alwayes to the right hand fo ma- 
ny places as there were points over the ſaid decimal 
IO | annexed 


234 
part of the roor, and thoſe remaining on the left hand 
ſhall be the Integral part of the yoor + ſo the cabe root 
of 24 will be found 14334, and more. 
* XXV111, I might kere proceed to ſhew the extra- 
ion of other roots , as the Biquadrate, Ynadrato- 
enbe, Cubo-cube, &c, hut in regard their operation 1s 
exceeding tedious, and cannot he naturally underſtood 
without the knowledge of Algebra, I ſhall only in 
this place touch upon the Extraction of the Biquadrate- 
root, becanſe it may be extracted by the -x/es delivered 
inthe 32, Chapter. | 
XXTX, A quadrate or ſquare numbe 
F108 wn multiplied bk ſelf produceth a Biqua- 
ror, (Qrate number; So 4 multiplied by it felf. 
produceth the Biquadrate 16. There- 
fore if a number be propounded and the Ziquadrate 
yoot thereof be required, firſt extra@ the qaadrate or 
ſquare rot of the number propounded , and then ex- 
cra& the [ſquare root of that yoo for the Biquadrate 
yoot fought, Thus if 20736 be a number propound- 
ed; the Biquadrate root thereof will be found 12 : for 
the ſquare root of 20736 is 144, and the ſquare root 
of 144 is 12. When the number given hath nora per- 
fe&t Biquaarate root, you are to annex quaternaries of 
eyphers, tO wit, either 4, $, 12 or 16, &c. cyphers, and 
then proceed as before; ſo will you find the roof near, 
whoſe fraRtional part will be a decimal. Thus the Bi- 
quadrate root of 7 will be found near 1;62, 
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annexed, which places ſo cut off ſhall be. the fraQional 


CHAP. XXXIV. 
_ The Relation of Numbers in quantity, 


1, " Hus far ſinple Arithmetick, comparative Arith- 

1 metick inſues, which is wrought by numbers,as 
they are conſidered to bave Relation one to ano- 
ther. | 

11. This relation conſiſts in quantity, Boetins Arith. 
or quality. | b. I. cap. 21, 

111. Relation in quantity is the reference or re. 
ſpe&, that the numbers themſelves have one unto ano. 
ther : As when the compariſon is made between 6 and 
2,0r2and6: 5 and 3,orzands. 

IF. Here the Terms or Nambers propou nded are: 
alwayes two, whereof the firſt is called the Antece- 
dent, and the other the Conſequenc z Soin the firſt 
example, Gis the Antecedent, and 2 the Conſequent : 
and in the ſecond; 2 1s the Antecedent, and 6 the 
Conſequent, 

Y, Relation in Quantity conſiſts either in the diffe- 
rence, or elſe inthe rate and reaſon that is found be- 
twixt the Terms propounded. 

VI. The difference of rwo Numbers Difference. 
1s the remainder, which is left after ſub- 
traction of the leſs out of the greater; ſo 6 and z 
being the Terms propounded, 4 is the difference 
betwixe them: for if you ſubtra& 2 out of 6, the 
remainder is 4. 

F V11. The 


. _ — 
. 


2856 : The Relation of ' Book. 


Rate & JV ]J, The rate or reaſon betwixt two 
Reaſon. Numbers is the quotient of the Antecedene b 
divided by the Conſequent: So if it be demanded © d 
| what rate or reaſon 6 hath to 2, I anſwer, Triple £ * 
reaſon: for if you divide 6 the Antecedent,: by 2 the 
Conſequent, the- quotient is 3, 2 being contained juſt | 4 
3 times in 6. In like manner is there {ubtriple reaſon i 
betwixt 2 and$, for if you divide 2 by 6, the quoti-  " 
entis Sor ( which isall one) $, becauſe 6 being not 
_ once foundjn 2, there remains 2 for the Numerartor, 
6 the Diviſor being the Denominator of the Fraction I ti 
- given you in the Quotient, according to the 9. rule 
of the'16. Chapter aforegoing. © Ge #4; 
VIII. This rate or reaſon of numbersjs either equzl 


or unequal, 
Lo Equal Rea- 1X. Equal reaſon is the Relation that 
| ſow. equal numbers have unto one another ; as 


35, 6t06, 7t07, &c. , 
X. Here the one being divided by the other, the 
quotient is alwayes an Unite: for if it be. demanded 
how often isin 5, theanſweritn. /, 
Unequal. - X1. Unequal reaſon is the relation thit 
Reaſon, Unequal numbers have one. unto another: 
| and this is either of che greater to the leſs,or 
of the leſs to the greater, | 2543, 
X11. Unequal reaſon of the greater to the leſs, is 
when the greater Term is Antecedent 2 as of 6to2, 
| 5 to 3, and the like. dap a epegt 6 . 
| X111,. Here the quotient of the Antecedent divi- I * 
i ded by the Conſequent is alwayes greater then an I 41 
Unit: So 6 divided by, 2,-the Quorient is3,.a0dsy MP? 
divided by 3 the quotient is 1+. nnaÞ | 
XIV, Unequalreaſon of the leſs to the greater, is I ©* 
when the leſſer Term is Antecedent : as of 2to'6, 30 |!" 
5, &C, | "FF. Nere 


% 


XY. Here the quotient, of the An:ecedenit divided 
by the conſequent is alwayes leſs thenan unit :..So 2 
divided by 6, the quotient is 4 or 3 and 3 divided by 5, 


the quotientis 4,  _ egos To 
XVT. Eachof theſe kinds of unequal reaſon is again 
ſubdivided into five other kinds or varieties, whereof 
the three firſt are ſimple, | and the. other two are 
119 | NR | $4 9G I | 
XV1i. The fimple kinds of unequal reaſon are 
1+ Manifold; _ 2... Syuperparticular,, 3. Superpar- - 
LEN noo: roar NE 3 boned : 
XV 117. Manifold reaſon of the greater = Minifold 
tothe leſs is; when che Conquer 15 CON" Reaſon. 
rained _ in the Antecedent' diyers times oy 
without, any part remaining { ag 4 t0.2, $t04, 16 
to $, *which is called Double reaſon, becauſe the ek is 
contained twice inthe greater; ſo 6 td 2 is triple rea« 
ſon, $8 to 2 fourfold reaſon, &c.. nant” 
X1X. Here the quotient of the Antecedent divided 
by the conſequent is alwayes a whole number : ſo 8 di- 
vided by 2, the quotient is 4+ _ | | 
XY. The oppoſite of this kind, VIzs Submati- 
of the lels ro the greater, is called Sub. fold, © 
manifold :, Examples hereof are 2 104, pt 
4to8, $r0 16, &c, - Likewiſe 2 to6, 2to 8, 2to 
IO, Gs; -. = SN 
_ XX1. Superparticular 1s, when the An- , Superpar- 
tecedent concains the tonſequent once,, riculars 
and beſides an aliquor part of the conſe- 
quent, that is, an half, a. third, a fourth, or a fifth 
part, &c, of the conſequent; as 3 Gi 2, 403, 504, 
6ro5, arid the like, bere 3 divided by 2, the quo- 
tient is 15 and 4, being divided by 3 the quotient is 14. 
In like manner 5 divided by 4, the quotient is 14, and 
-_ 6 


6 divided by « the quotient! is 1*] whereforel ſay i; 
Bo half 2 {that is 1) conftitutt 3 : So likewiſe 3 
and one third partof 3 ( viz.1) conſtitute 4, ard (0 
ct tbe relt. 


XX1I. Here the quotient of the Antecedent diyi. 


ded by the Confequent is a mixtnumber, whoſe whole 
part, as alio' the numerator of the fraction annexed, 
1s alwayes an unit ; as 1s obſervable | in the examples 
Jaſt rr enttoned.. 
Subſuper- XX117]. The Goo te reaſon of this 
part cular, kind is Wubſuperparcicular, as 2 tO3, 3 
bS t0'4, 405, 5 06, &c, 
Supwpar- XX1V. Superpartient is when' the An. 
tient. tecedent contains the Conſequent once, 
| and beſides divers parts of the conſequenr: 
as5toZ, 7to6, 7to4q, Stos, gtos, 11,t0 7.&, 
here 5 divided by 3, the quotient is12, and therefore 
5 Fongoins 3 once, and3 of 3, for 3 and wo thirds 
3-(Viz 2) confliture 5 


Xx) Here the quotient of the Antecederit divided 


by tbe conſequent is a mixt number, whoſe whole part 
| being an unite hath alwayes for the Numerator of the 
fra&10n anrexed unto” it a number compoſed of more 
unirs then one ; fo the conferetice being made betwixt 
Fard}, and 5the Antecedent beirs divided by 3 2 the 
conſequent, the quotient is 13. 

Subſuper- XXV 1. The oppoſite of this reaſon is 
parfieur, © Subluperpartient ; Examples hereof are 


3 105.5 to 7, '4to 7, 50s, Ftoy, 
torn, ard the like. 


Yxr 1], The nixt kirds of unequal reaſon are 


Vantold Superparticular , and manifold ſyperpar- 
tienc, 


—_— 
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7 XVII. Meifeld 


XXV111. Manifold Superparticulat j4,1ifld 
reaſon is when the Antecedetit contains {uperparti- 
the conſequent divers times, and beſides ci#lar. 
an aliquot part of the conſequent: as 5 
(02, 10t03, 1704, 21tos, and thelike, 

XXIX. Here the quotient of the antecedent divi- 
ded by the conſequent is a mixt Number, whoſe whole 
part conſiſting of more unites then one, hath alwayes 
an unite for the Numerator of the Fraction annexed 
unto it; ſo 5 divided by 2, the, quotient is 25 and 2x 
divided by 5, the quotient is 4+ | 


Submanifold Superparticular, as zto 5, fo'd >. 
2107, 3t07; 409, &c, Prces av, 
XXXI. Manifold Superpartient is, H/fanifold 
when the antecedent contains the confe. #2127 
quent divers times , and befides divers 
parts of the conſequent , as$8to3, 17t05, 19to 4, 
28toF, &c. 5 
XXX17. Here the quotient of the An- ©, 
If excedent divided by the Conſequentis = #14 /azer- 
I mixt Number, whoſe whole part as aiſfo partiear. 
I the Numerator of the Fraction annexed | 
. © unto it, is alwayes a Number comfoled of more unites 
, | thenone: fo 8divided by 3, the quotient is 23, and 
28 divided by 5, the quortient-is 57+ | 


$ XXX1]1. The Oppolite here, is Submanifoid wy 


e Wl perpartient.: as 3-to 8, 5-t017, 4 to 19, Fto2s8, 
and the like, = 7 | 
And theſe are the ſeveral kinds or varieties of the 
Rates or Reafons that are found amongſt Numbers;ſo 
that no two Numbers whatſoever can be nained, but 
the Rate or Reaſon betwixt them is comprehended un- 
(er one of thefe five kinds. I DE ER 
"= EE CHAP, 
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XXX. The oppolite of this Reaſon is Submani- 


- - _ _ my - 
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' CHAP. XXXV. 


The Relation of Numbers in Duality, where; 
of Arithmetical and Geometrical Pro- 


portzon. 


Vide Enclid, J], Elation in quality (otherwiſe cal. 
L. 3.4.5. © R led Proportion ) is either the re- 
Alit'd. 4- ference or reſpe& that the Reaſons of 
ith, c. 5. ; 

Mumbers have one unto another , or elle 
which the differences of numbers have one to ano- 
ther. & 

1]. Therefore here the Terms propounded ought | 
alwayes to be more then two, for otherwiſe there can- 
not, be a compariſon of Reaſons or differences in the © | 
- Plural number. | | | 

117. This proportion is either Arithmetical, or  - 
Geometrical, - t 
Avithmeti- |. ,, V+ Arithmetical proportion is, when I - | 
cal Propor. Uivers numbers differ according to an | | 
£109. equal difference, as 2, 4, 6, 8, 10,  &c. 

here 2 is the common difference berwixt 4 
2andqg, 4 ands, Gand8, $8 and 10, &c, $01, 2/ 4 
3, 4, 5, 6,7, &c. differ by Arithmerical Proportion,  ; 


1 being the common difference betwixt them, fi 
V. Arithmetical Proportion iS either continued of 
interrupted, & Fo 


V1, Arith- 
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V1. Arithmetical Proportion continu- \, continu- 
ed is, when divers Numbers are linked to» gd. 
gether, by a continued progreſſion of e- 

qual differences, Such are the examples laſt pro- 
pounded, as alſo theſe 1,3,5,7,9,11, 13, &c, And 
I 00000, 200000, 300000, 400000, &c. 

VI. Ina rank of numbers that differ by Arithme- 
tical Proportion continued, the ſum of the firſt and 
laſt Terms being multiplied by balf the number of the 
Terms, the ProduG is the total ſum of all the Terms : 
ſo it being demanded, how many ſtrokes the Clock 
ſtrikes berwixt midnight and noon, , the Terms of the 
Progreſſion in this queſtion are Twelve, v:z. 1,2, 3, 
4,5, 6, 7, 8, 9, 10, I1, 12. forin that order the 
Clock ſtrikes, wherefore if I multiply 13 the ſum of 
12, and x (the firſt and laſt Terms) by 6 ( being 
half the 'number of the Terms) the' Produd is 98, 
which 1s the total fum of all the 'Terms propounded 
being added together, 4 

VIII. Or thus, Multiply the number of the Terms 
by the half ſumof the firſt and laſt Terms, and then 
likewiſe the ProduQ will give you the total of all the 
Terms: ſo13,11,09, 7, 5, 3. being given, their to- 
talis 48, for 8 the half ſum of 13 and 3, the firſt and 


laſt terms being pi ala by 6, the number of the 


terms, the produd is 4 
IX, Three numbers being given ; that differ by 
Arichmetical proportion continued , the mean being 
doubled, is equal to the ſum of the extreams : ſo 5, 
6,7, beinggiven, .6, being doubled is equal to the 
ſum of 5 and 7 the two extreams, #7 
X. Arithmetical Proportion may be Opwards. 
conrinued either upwards or downwards. | 
XI. Upwards, when the Terms of the Progreſſion 
| "5 00S i1.creaſe, 


\ 


\. 
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| increaſe, as theſe, 2, 4,6, 8,10, 12, &c. or theſe, 
1,2,3, 4,5, 6, &c, And this laſt rank ismore pare | 
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ticularly termed Natural Progreſſion. ol ata 
'F11. Here when the firſt term is alſo the common 
difference of the terms, the laſt term being divided by 
the number of the terms, the quotient will pive you 
the firſt term of the rank - again in this cpſe the firſt 
term multiplied by the number of the terms produceth 
the laſt term ſo this rank 3, 6,9, 12, 15, 18, 21.. be. 
ing propounded, wherein 3 is both the firſt term as 
alſo the common difference of. the terms ? 1 ara 1 the 
Jaſt term being divided by 7 the Number of the terms 
the quotient is 2 the firſt term, contrariwiſe 3 the firſt 
rerm multiplied by 7, produceth 21, thelaſt term, 
* 111, Arithmetical Proportion. <onti- 
Down- rued downwards is , when the terms of 
wards. the progreſſion decreaſe : ſuch as are 35, 
| 32, 2g, 20, 23, 20: Andqo, 35, 39, 
25, 20,155 193+ ae 1h SK | 
| FI. Here when the laſt term is alſo 
pets, oo the common difference of the terms, the 
vmſe of the firſt ret being divided by the Number ot 
12. Rok The terms, the quotient will giye you the 
»forgoing. laſt term: Again,' the laſt term mujci- | 
of plied by the Number of the terms, pro- 
duceth the firſt rerm of the rank. +, 
For example, this rank 40, 35, 30, 2.5, 20, l5, 
10, 5 being propounded,” in which 5 is boch the 
term, and hkewiſe the common difference of the terms; 
I ſay, 40 the firſt term being divided by 8 the number 
of the terms, the quotient is 5 the laſt retm; on the 
other fide 5 the laſtterm beings multiplied by 8, the 
produd is 40 the firſt term A 


xV ; Arith- 
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XV.. - Arithmerical, Proportion inter- ,. r- 
rupted is when the propreſsiqn 'is diſcofiti-  rapred; 
nued ; as in theſe numbers 2,4, 8,10; ---- 
here 2 and 4 being compared with. $ and rodiffer 
according to Arithmerical proportion, but ſo do not 
4 and 8 differ, for 2.15 the common difference betwixt 
2 and 4, $ and 10, whereas the diff:rence betwixt 4. 
and $ is 4. In like manner 8,.14,17,23, differ by 
Arithmetical proportion interrupted, | WS 

XF1. Four .numbers being given, that differ by 
Arithmetical proportion either. continved or inter. 
rupted, the ſum of the two means is equal to the ſum 
of the two extreans: ſo5, 6, 7,8, being given, the 
ſum of 6 and 7; the two mean numbers is equal to the 
ſum of 5 and$, the twoexcreams; and 8,14, x7, 
and 23, being propounded, the'ſum of 14 and 45. he- 
ing added together is equal to the ſum of 8 and23.. - 

XY1!. Geometrical proportion is, 
when divers numbers differ according ro .,j proper: 
like reaſon : that is, when the reaſons of rjoy, 
numbers, being compared together, are 
equal, So t, 2, 4,8, 16, 32, &c- which differ one 
trom another by double reaſon , are (aid to difler by 
Geometrical proportion, foras 1 is half 2, ſo 2 is half 
4, 4 half 8, 8 dal 16,- 16 belt. 22, &c. ........ 

XP 111. Geometrica] proportion iS ei- + Conti- 
ther continued or interrupted, _ ured. 

XIX, Geometrical proportion continued is, when 
divers numbers are linked together by a continued 
progreſsion of the like reaſon : of this fort is the ex- 
ample laſt given: for asz isto », ſois2 ro4, 4to8, 
80 16, 16t0 32, &c. Solikewiſe the numbers 3, 9, 
27, $1, 243, 729, &c differ by Geometrical propor- 
tion continued, viz, by triple reaſon, each of them 

| $g 4 deir's 
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being contained. three times.in the 'next number 'that 
MINS, HT: ES; bud if 4.4 
XX. 1n Numbers continually propgrtiovnal from | 
the firſt number from 1, is the robot of firſt power, the 
ſecond is the ſquare or ſecond power, the third the 
cube or third power, the fourth the biquadrate or 
fourth power, the'fifch the fifch power, the ſixch the 
ſixth power, &e. Soin this raok of "numbers, 1, 3: g, 
27, $1,243,729, &c, 31s theroot, 9 the ſquare,'27 
the cube, $1 the biquadrate, 243 the fifth power, 
729 the ſixth power, &c. Fi ed otra nos 
Mean pro-  XX1. The root being multiplied by it 
portionals {elf producerh the ſquare, which bein 
Reis again multiplied by the root produceth the 
cube,” and ſo each proportional being multiplied by the 
robr: produceth the proportional next above it, and 


then the numbers comprehended betwixt 1, and the. 


laſt-number produced are cailed'mean proportionals; 
ſo in'this rank of 'proportional nambers, 1, 2, 4, $, 
16, 32; &c. 2 the, root being multiplied by ir lelf 


producerh 4 the ſquare, which being again multiplied 


by 2, ' produceth'8 tfte cube, then 8 berg mulcip'ied 
by 2, the produ@ is 16 the biquadrate, and fo of the 


reſt in their order, and here 2; 4, $8, and 16 arethe 


mean proportionals in the rank propounded, ' | tt 


C # ” 


XX77. It you multiply che root by ir 


Continual feif, ard Conſequently the ſubſequent 


meant. numbers by themfelves, the numbers-1n- 


CH rercepted berwixt 1 and the' number laſt 
Log.cap.% Produced may nor unficly be called contis 


6. nual means : fo 2 being given for the root, 


mulciplied by ir ſelf, the-produ@ is 4; 
which being again mul:iplied by it ſelf produceth' 36, 
then 16 inlike manner ſquared, preduceth 256, which 


hkewiſe 


Chap. 35. Numbers'in Quality, 265 
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likewiſe multipited by .it ſelf produceth 65536, Ifay 
then that 2, 4, 16, and 256, are continual means be- 
twixt 1 and 65536, 1 4-40 REN 
XX117.' The continual means comprehended. be- 
twixt any number given, and I, are diſcoyered by a 
continued *extraRtion of the ſquare roots, for exam- 
ple 65536 being given, the root thereof extracted 
1s 256,, whoſe root is 16, theni rhe root. of -16.is 4, 
and the root of 4is 2; ſothat at laſt I ind 256, :6, 
4, and 2, to be continual, means intercepted betwixt 
65536 and 1, as before,  . | £24 


* oY 


XXIV. ip numbers that increaſe by.' Geometrical 
proportion ,continued, if you multiply the_Taſt rerm 
by the quotient 'of any one of the terms Gdivided by 
another term, which being lefs's next anto jt, and 
then deduQting the fir} term out of that produR,, Ji- 
vide the remainder by a number that is an unit leſs then 
the quotient, the laſt quotient will give you the total 
07 all the terms propounded1n the progreſtion, "fo this 
rank 2,6,18; $54,162, 486, 1458, being propotnd- 


#4 #4 


ed, whereinthe proportionals differ by ſubtriple pro, 


+ ? 


portion, I firſt take 2 and 6 the two firft terms, And 


dividing 6 by 2, 1 find the quotient 3, wherefore mul- 


tpiying 1458 the Jaſt term, by 3 the quotient” the 
produ&t 18 4374, out of which if I dedud 2 the firſt 
term, the :emnirder is 4372, which being divided by 
2 ( viz, a nuthber which is.an unite lefs then 3'thequo.- 
tient ) the laft quotient gives me 2186, which is the 
total ſum of the proportionals propounded, Ho 
X X/. Three proportionals being given, the ſquare 
of rhe mean is equal ro the product of the extreams: 
ſo 4, 8, and 16 being propounded, 8 times 8 being 6.4, 
equa! to 4 times 16, which is likewiſe 64. 
"XV [.Geometrica! proportion inter- 2:interrupted. 


rupted 


x\ 
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rupted is, when the progreſſion of like reaſon is diſconti- 


nued;in ſuch ſort that four numbers being given, che like 


reaſon is not found betwixtthe ſeeond and third, that is 
betwix: the firſt and ſecond, and the third and fourth, 
of this ſort are theſe numbers 2,-4, 16, 32. hereas 2 
is t04, ſois 16to 32, for they differ by double rea- 


ſon; butas2istog, fois nor to 16, . for gand 16 


differ by fourfold reaſon, 4 being contained four times 
in 16; ſo likewiſe 4, 8, 8, 16, differ according to 
Geometrical proportion interrupted , _ 
X XV 11. The numbers of Multiplication and Djyi- 
fion are proportional; for in Mulnflicorion, 2s I is 
ro the Multiplicator, ſo is the Multiplicand to the pro- 
dud, or as 1 is to the Multiplicand, fo is the Multipli- 
cator to the product z Again, in Diviſion as the Diy+- 
ſor isto 1, ſois the Dividend to the Quotient ; or as 
the Diviſor is to the Dividend, ſo is i'to the Quotient, 
XX/ 117. Four proportional Numbers whatſoever 
being given, the product of the ryo*means is equal to 
the produQt of the two extreams 2 $0 2,.4, 16, 37, 
being propounded, 4 times 16 ( which1s 64 ). is equal 
to 2- times 32, -which is likewiſe PRs | 
Here endeth the fc book, which containeth all cha: 
is abſolutely neceſſary, for the full underſtanding of 
common or pratiival Arithmetick, Suchas deſire to ſee 
how the ſame 'is performed by artificial, or borrowed 
numbers, called Logarithmes, may peruſe Mr. Win. 
Sates ſecond book, being a diſtint Treati/e of artif+ 
cial Arithmetick. | 6 
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I ()* ContraGiions in the Rule of Three. 
2, Of Rules of Practice by a/;qnor parts. 

3, Cf Exchanges of Coins, Weights, and AMea- 
ſares. | | CE 
4. Practical queſtions' abour Tare, Tree, Loſs,” 
Gain , Barter, Faftorſhip , and meaſaring of Ta- 
eſtry. 
; $ Of Intereft of Money and the conſtrution of 
Tables co value Annwities, &c. ; 

6. A demonſtration of the Rule of Three, 
7. A demonſtration of the Double Rule of Fellow- 
ſip. - 
3. A demonſtration of the rule of Alligation : 
where alſo of the compoſition of Medicines. 

9. A demonſtration of the Ryle of Falſe. 

10. A ColieQion of choice queſtions tO exerciſe all 
the parts of wvalgar Arithmetick, : 

11. Of Sports and Paſtimee, 


An 


27D A ppendiy, 


fan Explication of ſuch Notes or Charafters 
which for brevity ſake are uſed in this 


APPENDIX. 


His + is a note of Addition, ſignifying that the 
number wh:ch tolloweth fuch ſign 1s ro be added to 
the number preceding it , ſo 3 t 4 impſieth that 4 is 
co be added to 3 : ſometimes alſo, when no number 


15 placed next aſter the faid note, it implieth' thar the 


number preceding is not exattly expreſt; '{o the 
ſquare ro of 2 is 1,414+0T 1.414, &c, that is, 
- #742 and ſomewhat more, PN 1 of 
this — is a fign of Szbrration, gnifying that the 
number which ſolloweth' ſuch ſign is to be ſubtracted 
from the number preceding it, ſo 6 — 2 ſignifiech 


the difference between 6.and 2, or 2 to be ſubcratted * 


' #-0m 6, at | 
This * is afign of AMvltplication, fignifying that 


the number wh.ch precedeth ſuch ſign is co be mu'ti- _ 


plicd into, or by, the number following the ſign: fo 
3 x 4 impiteth char 3 is to be multiplied by 4 z likewiſe 


by 3 x 4 x 8 is underſtood the continual mu'tiplication - 


of che numbers 3, 4. and 8, vi#- 5 is'tobe mukiplied 
by 4, andthe produt is io be multplied by 8, Some-' 


times alſo the ſ:1d fign WWath reference ro as many of the 


preceding or {oliowing numbers as have a little line 
Ptaced over them; . fo ; vat6 or 26x 1 ſignifiech 
that 31s to be multiplied by the ſum of 2 and'6. 
Likewiſe &— 5 « 3 of 3x 8—5 inplieth that 3 

© 
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is tO be multiplied by the difference between 8 and 5 : 
Moreover -if A-and B repreſent two numbers, then 
AxB or AB implieth, the product of the multipli- 
cation of thoſe numbers : Likewife B'— C x A ſig- 
nifieth the produ& ariſing from the multiplication of 
the exceſs of the number B above the nurgber C, by 
(orinto) the number A. Again, if AB and AC 
repreſent two lines, then MAB «x AC implieth - 
a reQangular Figure or long ſquare made of the lines 


AB and AC, 


Numbers placed as you ſee inthe 3) 18 (6 

Margent denote a Divi/or.,, 8 Divi- | 

dend anda Quotient, to wit, 3 the Diviſor, 18 the 
Dividead, and 6 the Paotient , the like is to be under- 
ſtood of other numbers fo placed. 7 | 

. Numbers placed after the manner of a frattion de- 
note a quetient, which ariſeth from dividing the Na- 
merator by the Denowinator;ſo 22 : 
? x 4 
the Quotient which ariſeth from dividing the produf of 
the continual multiplication of 2, 5 and 6 by the pro- 
aut of 3 multiplied by 4. 
Four numbers placed as you ſeein 2.4 ::6. 12 
the Margent are Geometrical propor=- 
tlonals, vize AS215t04 3 fois6to 12: orif 2 give 
4, then 6 will give 12. Sometimes alſo they are placed 
thus, 2: dS oc; Sew BY. : 
This = is a note of equality or equation; ſo by 

3 44—5 ,2 is ſignified that-the ſum of 3 and 4, is 
equal to the ſumof 5 and 2: alſo 7 —3 —9 —5 
bgnifieth that the difference between 7 and 3 is equal 
t0 the difference between 9 and 5; thatis, 7 leſſened 
by 3 leaves the ſame remainder, as 9 leſſened by 5. 


Allo 


1s equal to 


® 


- 7 ; < 6 4 
"x pj *. , 
, 
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Alſo 4 x 3 = 12 implieth that the produft of the mul- 
riplication of 4 by 3 isequalto 12, - 

> This isa fhgn of majority, cgnifying chat the 
number on theleft hand of ſuch fign is grearer then the 
number onthe righthandthereof; fo 5 > 3 impli- 
eth that 51s, greater then 3.7 

<. This is a f Ign of mwinority, f ;gnifying that «the 
number on; the left hand of ſuch ſign is /e/s then the 
number on the right hand thereof, o 3 <5 mpli. 
eth that 3/ is /eſs then 5. 

This chara&er / or \/q. ſignifies the ſrmire- tet 
of the number which follows it, ſo \/ 144, implycs 
the ſquare-root of 144, to wit 12. © 

Alſo this /c. ſignifies the cube root of che number 
- which fotlowsit, fo /c. 1728 ſignifies the cabe root 
. of 1728, which cube root will be found to be 12. 


CHAP. L:. 
Of Contrattions itt the Riile of Three. 


EUch as are well verſt in the parts of 
> Arithmetick, , which have beer fully 
v. laid open in rhe precedent Book , 
= and are mindful of the Notes or 
SP Symbols before explained , will find 
| no difficulty inthe x, 2,3, 45; and 
19, Chapters of this Appendix, wherein d.,vers com- 
pendions operations 'ndo lefs delightful-then uſeful are 
merhodically bandled, ; and che reſt will be as eafie. to 
ſuch as are: but meanly acquainted with Geometrical * 
«monſtrations CR | F; 

11. To repeat the brief wayes of Msltiplication ſer 
forth in the 16,11, and 12. rwes of. the filth Chapter; 
0! thoſe of Divion, in the x 1, r5,and 16, rales of 

| + 
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the ſixth Chapter aforegoing, would be a ſuperfluous 
work, and therefore 1 ſhall preſuppoſe the Reader to 
be-chroughly acquainted with them, as alſo with com- 
petent knowledge in-the operations of fraRtions both. 
vulgar and decimal, NS. | 
111. le will be'ro ſmall advantage to the PraQtcal 
Arithmetician, to have by heart not onely the com- 
;  monTableof Multiplication, 


2 4 24 but thisalſo inthe AMaryerr, 
3 | 36 to theend that when. a num- | 
; ;\ 48 ber is given to be multiplied I | 
51 _-»-.60 or *divided by 12, "(which - 
16> * 1*—\ 172 happens in the Reduction of ſW * 


7 iT 84 SiillingstO pence and the con. 
g | c6 verſe) the product Or quotient , 
9) 108 may be wrxten down in one ; 
line onely, as in the Examples iſ * 
following, ; 
7 
3472 +000. = c 

83 2f 123 7_5- 
I. No bog a 
TFT Rods "3 2 
12) 41664 (3472 12) $6832 44036 NF « 
1. When a whole number. is given to be divided : 


by a Diviſor , which is equal to. the produdt of the 4 
Multiplication of two ſingle: figures, inſtead of: divi- WW = 
ding by that- Diviſor you may firſt divide by one of 
thole fingle figures, and then divide the quotient by 
the other, ſo will the laſt quotient be the ſawe as if 
the Diviſion: bad been finiſht by- the Diviſor firſt gi- þ 
ven: thus if 3466 farthings be given tobe reducedro WF -. 
— Billings, becauſe $ x 6 —48 | firſt divide 3466 y 


1 
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8, fo there will ariſe Te 

433 for a new Divs- 8) 3466 

dend , and 2 farthings #5 A. 
remain, then I divide 63 493 -092:.-37 


the ſaid 433 by 6, ſo D | 
there will ariſe 725, or 72 /illings 2 price, which 
with the 2 farthings remaining of che firſt Diviſicn 
make in all 725 :2:534. which is the very quetiest, 
when 3 466 farthings are divided by 48. Note thac 
ou are t0 reſerye a farthing for every unit remaining 
of the firſt Diviſion by 8, and two pence for every 
unit remainins of the ſecond Diviſion by 6. The reaſon 
of the operation 1s evident, for; of 4 — 58 

Inlike manner, if 9136 pence are piven to be re- 
duced into pounds becauſe 240 d;=1 7; alſo6 x 40 
= 240, therefore if 75 36 pence be firſtdivided by 6, 
the quotient will give 118g fx pences, and 2 pence 
remain; then if 118g bedivided by.40, (that is by 
4, afrerg thelaſt place of the Dividend towards the 
right hard is cut off) the \ | 
quotient will be 29 /.- 6) 7136 
and there will remain_ . FC 
29 fix pences or 147% 40) 11819 (29: 14:5 
6 d; which oderller Sy 
with the 2 pence remaining of the firſt Diviſion; and 
the ſaid 29 /. makes in all 291. : 14 5.7 8d, which is. 
the ſame with the quotient, when 7136 pence are 
vided by 240,” for 55 of 4 =*, | 


Again, ſuppoſe 3463 pence are givento be reduced 
into ſhillings z foraſmuch as 4 x 3 = 12, I firſt divide 
3463 by 4, *to there wilt arife £65 for a new 
Uividend and 3 pence remain: then 1 divide thie. 
lad 865 by 3, fo there will atiſe 2885 or 2885. 


j 


; Ae = ib. 
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4 4, which with the 3 


4) 3463 pence before remainin 
Ws | make 288 s. 7 as which 


3 ) 865 ( 288, \ is the ſame with the 


| quotient, when 3463 
pence are divided by 12, for 7 of 4 — 5. 

V. In the rule of Three aſwell direct as inverſe, 
when the Diviſor with either of the other two given 
numbers may be ſeverally divided by ſome common 
meaſure, without leaving any remainder, the quori- 
ents may be taken for new terms, and proceeding in 
I:ke manner as often as is poſlible, the operation ac. 
cording to the tenth rule of the eighth Chapter , or 
the ſecond rule of the ninth Chapcer, will be much 
contracted : fo if it be demanded what 52 yards of 
Cloth will coſt at the rate of 21 /. for 14 yards; the 
An'wer wil! be found 78 pounds, in manner follow- 


ing, 


; L. 7. 
by i. Mt: ad 
2 0.o 3 © © © $2 
I... 3 +. 26. (78 


In'the firſt rank you may obſerve that the Diviſor 
14 ard the ſecond term 21, being feverally divided 
by their common meaſure 7, the threenew terms (in 
the ſecond rank) will be 2, 3,52: Again inthe ſecond 


rank the Diviſor 2. and the third term 52 being ſeve- 
rally divided by their common meaſure 2, the three + 


new terms ( in the third rank) willl be 1, 3, 26. 
Laſtly, working with theſe according to the rule of 
T bree direct, the Anſwer to the queſtion ( or fourth 
term) will be found to be 78, 
*, | Another 
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Amther Example- If 21 men will finiſh a work in 
16 dayes, what time muſt. be allowed to 12 men 
for the finiſhing of ſuch a work? Anſwer, 28 
dayes, 


meu aayes | men 
21 34+ 1@-++, 13 
7-0 '..0 10; 
Jiivs 4.45. 4 (26: ages. 


In the firſt rank you may obſerve, that the Diviſor 
12 (for the rules inverie) and the firſt term a1 
being ſeverally divid:d by their common meaſure 3, 
the three new cerms (in the ſecond rank) will be 7, 
15,4. Again, in the ſecond rank, the Diviſor 4, and 
the ſecond term 16, being ſeverally divided by their 
common meaſure 4, the three new: terms in the third 
rank will be 7, 4, 1, Laſtly,” working with theſe as 
the Rule of three inverſe requires, the Az/wer to the 
queſtion ( or fourth term ) will be found 28. 

VI. Inthe Rule of three, as well direR as inverſe, 
when the Diviſor and either of the other two terms 
are trations, having a common denominator, ti: faid 
denominators may be rejeRted, and their numerators 
retained as new terms : ſo if it bedemanded whar is 
the value of 4 of an E/!, when +4 of an E/are worth 
66 pence, the Ay/wey will be found 154 pence, and 
the work will ſtand as. you ſee, wx 3 1 


- d 66 Fn, 
3 + VG 27 , 
] © 22 » 7 (154. 


T 3 Anothe, 
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 Amther Example, If 32 yards of Scarlet cloth coſt 
$1. 15-, whatis the pvice of one 'yardat that ,rate ? 
Anſwer 21, 65. $4. 


. «6-0,6 
IP» 1 
+ J*\- $4. (35 

VI1l. In the Rule of three aſwell dire as inverſe, 
when the Diviſor only is a fraction, either of the other 
two terms may be reduced to a fraftion of the ſame 
Denominator , and then the Denominators may be 
rejected as before in the fixth rule, alſo when one of 
the three given terms is a fraftion, and is not rhe Divi- : 
for, the Diviſor may be reduced to a frattion of the 
ſame Denominator with the fra&tion firſt given, 
and then the common Denominators may be likewiſe 
 carcelled. s PD © 1, 
An Example of the firſt Caſe may bethis, if # of 
a yardcoft 14 5, whit is the price of 1 yard? An,wet 
16 filings, UL { Ne 


yard fhill. yard | 
4 »de I4 , do I 
E e©® © I'4 * © © 4 


7 4.+ 14 0. 8 4 (16 fold. 


An Example of the ſecond Caſe , if of ſtuffe which 
is2 of ayard in breadth, 7 yardsin lengch will make a 
Garment 5 how much of thar ſtuffe which is one yard 
in breadth will be ſufficient for the ſame purpoſe? 


Auſwer 55; jerks, 


Rules 
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Rules of PraGice by Aliquot parts, 


1, AN Aliquot part takes its name from the Latize 
'FX word aliqueries, for ( according to Exclid) 
an aliquot part is of a preatet number, ſuch a part 
which heing taken ( a/iquoties or.) certain times 6h 
preciſely" conititute that greater, number, ſo 3 is an 
aliquot part of 12, for ; taken four times doth exaQly 
make 1 2, without any exceſs or defe&, in like manner 
4 is an aliquot part of 20, becauſe 4 taken 5 times doth 
preciſely-make 20 ; _hat.7 is not an aliquot part of 20, 
for 7 taken twice doth want of 20, and being taken 
thrice doth exceed 20 ;.this kind of part laſt mentioned 
is by Ewclid called pars aliquanta, of. which there will 
be no uſe in this place. | 
17. When the Rule of Three direct: hath 1 or an 
:»tegiy for the firſt retm, itis commonly called a Rale 
of practice , either from the prear uſe and praQice 
thereof in common affairs, or elſe for that queſtions 
of this ature, may be reſolyed by operations more 
ſpeedy and praQtical then thoſe of the Rule of 


T bree.” 
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111. The choiceſt of theſe Rales of Practice may be 
reduced to 5 Cales, viz. Ea He 


* - 
- 


3 Ct» af ſhillings under 20, 

a. \2, Of pounds and ſhillings, 
7 vony = 3. Of pence under 12, 
reger conſiſts. Of ſbillings aud pence, 
""- "-/ 5. Of ponnas, ſhillings, pence, 
with parts of a penny. 


All which caſes with others of Ike nature are han: 
dedintheir orger;. oi ion 

IV. Any even number of ſhillings is either 75 of a 
pound, (.that is 2 ſoi/l:xps) or elle is compoſed of 
7+/, (to wit 2 s,) taken certain times:-ſo 8 y.-is 
compoſed of 771. (or 2 ſpillings) taken four times, 
in like' manner 18 z. is compoſed of ;+ /. taken nine 
gnes, hs ES obs ot nd 
 'V. Whenthepriceof 1 or an Integer of. what name 
foever is two ſhillings, the price of as many Integers 
as one will of that name is diſcoverable at fot ſigh, to 
wit, by accounting the double of the oure. which 


ſtands in the firſt place (rowargs the. right hand) of 


rhe ſaid number of Integers, as ſhillings, . and the reſt 
of the ſaid number as pounds : ſo. 345 yards at two 
| GO | ſhillings che. yard will 
yard ſoill, yards coſt 341. 105. for the 
T.:4.+ 3. +» 349 double of 5 is xo, which 
———— TI write down apart a5 
Anſwer 341, 105, Ahillings, then eſteem- 
O40. , ing the, remaining. fi 


%-. ” 
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gures towards the left hand, to wit 34, as.an entire 
number of pounds, the Anſwer will be ,34/.110 5 
This contraRion is nothing elſe, bur dividing the nam» 
wel SH. oth j * er 


be 
M 


L 


Chap. 2/ 
ber of .lntegers, whoſei1price- is” required by 10, 
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More examples hereof. are theſe ; = 


Ie ” DO Ine 
I ® © ® 2 4's 2057 


2% Auſw. +.205 --  I4 


—_ ————_— rn—— 


ard : ſoull. Jards 
$:-'. 


* $ 2 * LL” -F i Fl 


ONE Anſw. "23 © 


V7. When the. giyenyrice of 1 or an Integer is any 
even number of ſhillings greater then wo ſhillings, 
multiply the number of ncegers; whoſe jirite is requi- 
red, by half -ube. given :oumber of rd aber this 


caution, ;thgt the:;double of the figure'w ich ariſeh, 


in the firſt place of the; produRt be written apart as 


ſhillings; apdithe teſt af: che produR as pounds-: ſo if 
it be demanded what 2x$-yards at 8 ſhillings the yard 
will amount unto, the A#,wer will be tound 87 /, 47, 
for 1 mukiply 218 by: 4,-. by 
(which is. balf 8. che given - py, y. y. 
number of, ſhillings) ſaying, 87,218 

4 times $4532, here the dou- 4 
ble of 2 ( to: wit, of that fi- Ao 


tick place inthe produR) is 
4, which I ſet-aparc as ſhillings, keeping 3 in mind 
for the three tens, again-4 times 1 8 4, which with 


pure which 15 to poſleſs the 87 {t 


three 


282 
three in mind makes 7; laſtly, 'q times 2 makes $, 6 
1 conclude that the A»/wtr to the queſtionis B7 7. 4 ;, 
The reaſon of this contraQion is evident from the 
fourth and fifch rules .aforegoing, More examples of 
this rule are theſe following, 


gears '\ Fs. * yards- 
FL. 3: I4 0:6 'd 436 


—  ——— 


h " 
Anſw. 3Og +. 4 


yard $-— ;. - _ 
I ++. 18 ..+ 230 


"I. , 
e 'T% 
—_ 
” 


F1 
CY 


ME 2, 
* Anſw, 207 ., 0 


Vil. Any odd number of ſhillings is either com: 
pos'd of 551. (of 25.) andof #7. (or 1 5, oral 
ic is compos'd of 5+. { or'2 x, ) taken! certain times, 
. andof ;z/7. (or 1s.) So 35. is compoyd of 2 5. and 
1 ;, Alſo 7 s.is composd of 2 x, taken three rithes and 
of 1 5. Likewiſe 13 s. 1scotnpos'd of''s 5,” taken' (it 
rimes and of 1 5, OW OTA 

111. When the given price of 1 or an-liteper i 
an odd number of ſhillings, work for the grearet eye 
number of ſhillings contained in that'6d@ number, 
according to the fifch-or ſixth rule aforegvihg, thet 
for the odd —_ remaining, take 5% of rhenambet 
of Integers, whoſe price is required ( by the 16 tot 
of the ſixth Chapter of the' preceding book. ) Thel 
two reſults added together give the Anſwer'to wt 
queſtion : ſo if it be demanded what 2344 ounces 

| 13% 
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135 the ounce will coſt, the anſwer will be found 
1523 {. 12/5, Ft if. ( accord ro the” ſixth rule of 
this Chapter) | multiply 2344-by 6, (to wit, by half 
the remainder, when 

one 13 abated frorh 13 oze hill, ox. 

the given number of 1..3 13 «. 2344 


ſhillings) there will afiſe 6 

1466 /. 85. Then ta- — —— 
king 55 of 2344, "there © 1406 ..8 
will ariſe 117 /, 45. | INF +66 
which being added to OO err 
the formet produR gives © OE 2. 


15:3/, 125. for ihe : Anjw. 1323 +. 12 
anſ wer tO the queſtion. | | 

Nee. Whin 5 ſhillings is the $iven price of 1-or an 
Integer, the briefeſt way will be to rake® of the nun. 
der of Integers, whoſe ire 07 - pr ,foefach quo= 
tient will give the pounds atlUthilliogs, which anfwer 
the queſhon's fb 2447 outites'ar $4.1 e ounce amount 
unto 586 4. 15 5. for $of 2347 iv 8dr 3B6 7. 15 i 
But when the given ptice'df*1, iFany Toke odd number 
of ſhillings, this eighth tute will be as compendious as 
any other whatſoever, ©: 


More examples of this rule are theſe following g* 


yard fill, yards 
I a o0 19 oo 739 
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E jd fill... jade: . 
h | o* + 17 dos 345 
| L. F, 
276..... & 
T7: 42;0'Þ 
i | Anſw. 293 «0 d) | 
} 1X. When the given price of 1 or an Integer conſiſts 


of pounds and ſhillings , firſt multiply the number of 
Integers whoſe price js required , by the number gf 
pounds in the faid given price, and ſubſcribe the p 6- 
dud as pounds 3 then proceed with the ſhillings in the 
faid given price, according to the fixth or..eighth rule 
of chis Chapter , ang Paying fabErived: that which 
ariferh under the afoxclaid produRt, of pounds, ad 
them all together for the anſwer of the queſtion + fo 
if ithe demanded what, 328 hundred yeight,will,a- 
mount. unto at 2 /. 17 5; ger. C. (Or one. handred 

weight) the anſwer will! be. found to be 934.4. 165, 45 

by the operation is evident, .. ...,... | ow 
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More E xamples to illuſtrate this Rel aretheſe fol. 
lowing: | 


Ce h $, C, k 
I ,»+ 7-3 I2 +». $04 1 


2528 F. 
3ZO2 AE 
8g 


—_—_— [mn a 


Anſw. 2830 ©® © 


C. | l. f. C. 
I TR. 2 7 129 


CC — 


3%. 4. 
38 +. I4 


Anſw. 0909 «© Z 


X. Any number of pence under 12 is either an Ali- 
quot part of a ſhilling, or elſe compos'd of Aliquor 
parts thereof; ſo 3 pence is at Aliquot parc, to wit, 
+0f a ſhilling. Likewiſe 4 is + of 12; moreover 5 
pence are compos'd of 2 Aliquot parts, to wit, of 3 
pence which is £ of a hilling, and of 2 pence which is 
$0 a ſhilling, all whuh will readily appear by the 
following Table. 


Pewce 
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Pence | Aliquot parts of a ſvilling, 


_— "th. 


—__ 
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10 F243 | 
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X1. When the given price of 1 or an Integer is an 
Aliquot part of a ſhilling ; divide the number of In- 
regers, whoſe value 1s required by the denominator of 
fuch aliquot part, ſo will the quotient be the number 
of ſhillings which anſwers rhe queſtion, which number. 
of ſhillings (-whea theye is occafion) may be reduced | 
to pounds by the brief way of dividing by 20; ſoifit I Po! 
be required to know'what 2686 ounceg at. 4 pence the If de 
ounce will amount unto; the anſwer will be found I «1 
441. 15s 4a, for ſince 4 dis an aliquot part,ta wit; WW ©" 
: of aſhi'ling, I divide 2686 by 3, ſo will the quyoti- 
ent be 895} s, or $95 5. 4d, which ſhillings being wh 
divided hy 20, give 44 /. 15 5.4 4. for theanſwerto I 23 
the queſiton, as you ſee by the following operation, | ?® 


9Q, 
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_ 4. 0Y. 


OF 2686 


{| COCNTY 
Ld 


m— 


/ 


/ d. | 
20) 8915 .. 4 
Anſw, F 4 « e 1 $5 © © 4 


More Examples of this Rule are theſe following- 


yard a. yaras 
'b*5 00. 0 «++, 7SQ9 - 


PINS 
_ 


i...AM — 
non Eo. aan 


d 


20) 3719 +. 6 
Anſw, 18 ++o- 19 « © 6 


A —— 


Jord o, yards 
TI cue Tees > 204 


Anſw. 17 folllings. 

X17. When the given; price of an Integer is com- 
pos'd of aliquor parts of a ſhilling, divide the num- 
der of Integers whole price is required by the ſeveral 
denominators of the _ parts contained in the 
given number of pence, then add the quotients toge- - 
ther, and the ſum fhall be the number of ſhillings 
which anſwer the queſtion : ſo if it be demanded what 
2347 yards of linnen cloch will coſt at 9 pence the 
yard,.the anſwer will be fourd 88/7. os. 3d. For 

lnce9 d. is compos'd of 64. and 3 d. to wit, of the 
alquor parts$ and & of aſhiling, 1 firſt divide 2347 


by 


6 
mn _ 


208 Ku 


209. iules of Praffice A ppendin./ 
by 2 (the derominator of the aliquot part + ) fo there 

ariſeih... 1193% 'or 
J 173.5, 6 d. Again, JI 


1 Jard a, nardt 

Y I. 56.4 9 e.. 2347 

q F. 

| __-" B87J 3 
ER | 


Arſw. 88:0: 


dividing the Li n 
2347 dy 4 (thede fl 


- nominator of the 0. f 


ther | aliquor part ) al 
there will ariſe -586: at 


-or 586 5; 9 4.which I #! 


rwo quotients being [ 
added together Sive i 
1760s. 34. or 881; c| 


© s. 34. which is the anſwer of the queſtion, More I *: 


Examples to illuſtrate this rule are theſe, of 
| ; It 
Jaia.. d;.<1 Jaras , 
-Þ of «8-6 7&2 | tt 
s, as X 
260 » © & vs 4 4 
260 . ® 6 3 A 
ors en oO Tr ew li 
20): $2|T + + ti 
, [. fe . a1 
Aszſw. 26 " I 5 o & [* 
62, 4 at I 
L356. 200 i 
A——— | 2 
180 
180 
I35 


20) 49|5 ® 


: 4, 
| An/w. 24 040 IS : O 


- = 


X111. Wheti 
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X117, When the given price of an Integer” conliſts 


of ſhillings and pence, firlt multiply the number of. 


| Integers whoſe yalue is required by the ſaid given 
number of ſhillings, and ſubſcribe the produR as ſhil- 
lings, then divide che ſaid number of lategers, by the 
ieveral denominatbrs which are correſpondent to the 


aliquot parts contained in the givefi number of pencey 


and ſubſcribe the quotient or quorients underneath the 
aforeſazd produd of ſhillings, all which being added 
togethe? give the number of ſh.llings which anſwers 
the queſtion + ſ6 if it be demanded whart 347 yards of 
cloth will coſt at the rate of 7s. 104. the yard, the 
aniwer will be found 135 L. 18 5. 24. for firſt 247 
being multiplied by 7, ( the given number of ſhil- 
ings ) producer, © | | 
2429 ſhillings, yard 5. A, yards 
then dividing 347 1 46.7.4: IO 448 347 
by 2 and 3 leve= — rnrnmnnmrnmmmrtnm—_— 
rallv, (becauſe 10) 7 x 3497 = | 2429 @s 
a, is compos'd of 2) 347 (.. 173: 6 
z and 5 of aſhil>9 +4): 447 (-6« 115: 8 
ling) che quoti- TT 
ents will be 1735 20 ) 271[8 23 
and 1154, thiatis 2 
173 5. 6 d, and AuſW. 135 : 18 : 2 
I15 s. 84. Laſtly, oat 
the ſum of all iS 2918 « 2 d. or 135 /; 1g 7s 
2 4. | 
More Examples of this kindare theſe. 


— 


+." ans 


| Rules of PraGice 


8 
17 * F4qO=, Fa 
2) $4(+ 270 
4) $40( 135 


20) 958|5 PARTY » 
An(w. 479 © 6 0 3 ® © © 


Jo RS }. 
I ,.+. I4 * 0, + 313 


Fes. 
cs > ak 4. 


2) 313 (, 156 :6- 


Anſw. 226 +. 18 : 6 


XI). When the price of an lg conſiſts of ſhil- 
lings and pence, and that ſach ſhillings and pence 
joyntly conſidered do make an aliquot part of a pound, 
it will oftentimes be a briefer way then that in che lalt 
rute, to divide the number of —_— whoſe valveis 
required, by the denowinator of ſuch aliquot part, ſo 
will the quotient give the anſwer to the queſtion in 


pounds and known 'parts of a pound, Thus if it be 


demanded what 767 yards will coſt at the rate of 65 


$4. the yard,the anſwer will be found 255 1.13 4 a, 
| or 


Appendix. 


in, 6.2 - Os lt «a: oe oe I 


n 
T 
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 Forſince 6.5.8 4, 


by Aliquot parts, 


is an aliquot part, . 9, OF "ens 
to. $00: [1:45 6. 3-5-2067. 
pound, | divide —————————mm__— 
267 by 3, ſo there hi. ra 


ariſerh ih ihe quo- 3) 767 (255 «« 15 2: 4 _ 
nent © 2947-- Or ©. 

2551. 3 135; : 44. whichis cheanſwer of the que- 
ſion. Nete that the Aliquor parrs of a pound conve- 
nient for this rule are theſe expreſt in che following 
T able, 


—_—_———— 


| Þ >” | Alrquot Parts of a | pound, 
f 1 Wy 
3.4.5 <4 s | 
2 «+ 6 7 | 
1 ++ 8 7} t 
1 6 4 ;t795 | 
EL | is 


—_— — 
— __ 


—— 


XF. Wheathe given price of x or an Integer con- 
iis of pounds, *flllings and pence, reduce the ſaid 
pounds and fhillings all.into ſhillings, then proceed 
according £0he 1 ;\Rule 6f chis Chaprer 5 So 517 C. 
Wit. : 175. 5 dc per Ce will be found to amourit 
unto 2001 /4'4 5. F ds for having reduced 3. 17 5. 
ito 77 5. I multiply 5x7 by 77, and write down the 

Ti ___ particular 


mw IT. 


— 
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particular produas; then for the 5 pence which' is 
compos'd of the aliquot parts 4 and 5 of a ſhilling , 1 
take; alſo 4 of 517; and ſubſcribe the quotients or- 
derly underneath the aforeſaid produs ; Laſtly,ad- 
ding all together the ſum is 40024 7. 5 d. or 2001 / 
4 fs» 5 d. for theanſwer of the queſtion, 


Fo - <p; ? WY - 
" Gn =; 
059 er PI rvore oy oe, = ” — 
F 


, 67 [: s, d. Co 
Rides PC. 3 F.0d FEE. 


6 — WW A a ED... 


"—_— . —_— 


* 3 
6)--519(.. $6:2 


20)4002 [4 : $-. 
Anſw. 2001 cc. 4 ++ Z 


More Examples. of this rale are theſe follow: 


l ing. 
C, [. fo d, C. 
pi. 65. $3.13 2: © 5 108 
324 
113 « 108 = & 168. | c: 
Io8.s. Ve 
| 36 te 
3') 10$ (., "2 2M « 


I # we ——— þ|, | 7 d. 
j 20) 12276 (613 : 6 i”0 


C. 
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oi =$e ni, $0 a. Woe 


ST. 5 BE INE —— l. | F;. A. 
20} 424|\2"(212': 2 : © 


l\ Fs, d. 
Anſw. 495 20: 47 


Note, when the given price of an Integer conſiſts of 
certain pence togecher with 74, or 24. it. will be con- 
venient to take due aliquot parts of the number of In- 
tegers propounded for all the given price'of an Inte. 
ger” except 1d, and the ſaid £4.' or 2 4. then for 
. that-penny, and 44. take 4 of the. ſaid Integers 
propounded, and if there be yer'a ferth'rg, rake 
; Of che ſaid quotient which ariſeth by taking &; both 
which quotients give the value in ſhillings co-reſpon- 
dent to 14 4, tlt;s- will be evident by the following 
Examples, | 


V 3 ra 
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yard a, yards 
\ 5+: 8 © '0* » © 326 d. 


a 6 


| 3) 326 (..j 108... 8 
4) 326 (>. 81 « 6 

$) 326 (.. 4.0 . 9 

G6) 40 (:+ .- "$5. 8 

6) 9(.. [0 15 


3 x 720 — | 2160Q 
4) 720 (..{ 189 
6) 720 (..} 120 
8) 720 (..| 9go 
Wetiey wie he oinag h $4 FA 
20) 2550 (127 : 10: 0 


XV 7. When the price of an Integer is given, and 
the price of many Integers of the ſame name together 
with $or 4 or of an Integer is required, the value 
of thoſe Integers may be firſt found by ſome of the 
precedent rules, and then for tie price of $ of an Inte: 
Ber, take 7 of the given price of an Integer, likewiſc 
or ;of an integer, take & of the ſaid given price allo 
for } of an Integer take the compoſed 'of + and of 
the ſaid given price : $0 if it be de.nanded what 34-C- 
| whe Sr Ss 7 
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34%. (to wit, 34 hundred weight, and 4 of an hun- 
dred weight ) - of Sugar will coſt at 4 /. 16 s. 34. 
per C. . the Anſwer will be found 167 l\ 4 fe b> A. as 
by the ſubſequent operation is manifeſt, 


a -4546054 6:4 
I 0. 416% 3,..o 34 5 3 


Qmmennennanden—en—e — ce - — | — 


"3-7 & #7 i TY. 
radyranny) +5 48 0. 13 
for z C. { | 


———_ — 


(——— pl 


20) 334[4 . «+» 8 
' þ $, P' 


Anſw, 167,.4 .. 84 


An example of Averdypois greater weight , where 
the quantity whoſe price is ſought conlitts' of entire 
hundred weights , quarters of an handred., and of 
ſome number of pounds, which' isnort/ an aliquor.part 

of 28 orZC. FE IORTION::f ? 


V: 4. M3: 


) | 
Praffice - 


296 Ruler of 


C, [. fo PA ; 7 q. 1b 


DPI I o—_ —_—_ quo__ 


{| 1090 
I1F x 218'—= <| 218 
- 1218: 


$) 218 ((<. FE RS 
100 294460. +. 44 6-2: 2 
DE S3:;0 3} 
i, BY 28 310-79 


4+ 
r_— 


the quotients "a 
erijing for 11h, 


_ 
dv 

©. ras - 
+ pw +0 


FR —__ — SP — 


20) 25322 :3:2 t 
Lad. % A 
Anfw. 1266 2 2 5:4 


t 


The example laſt mentioned being {of thoſe .queſtj+ 
ons. which ordinarily: happen in trade) one ot; the 
hardeſi.to: be reſplyed by the R4/e of Praftice, 1 ſhail 


obſerve the price of 218 C. 3 qu, tobe found after 
the manner of former Examples; then for 14 /& part 
of the 24 4b. in the queſtion, I take £ of the price of 
| +C. Likewiſe for 7 /6. 1 take half the price of 14 16. 
and fo there yer remains 3 /b. whoſe price is fourd by 
taking + of the price of 7 /b. »5x, the price of 7 /6. 
being very near 7s. 25d, or 865d, 1 multiply 86+. 
by:3, and divide the quotient by 7, fo there ariſe:h 


together , 


Io. $ 2 15 2 7Þ $4 «+5. 218 $3 4:20: 


2). 218 C.. 0g &, fax, 2 


crouch upon the aforegoing operation, where you may - 


37 4, Or 3s, 14. very near 3 laſtly, al! being added 


AG. ka 
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\ together , the: ſuth is found tobe very near'253225; 
35. & Or $2664 3-8. 3Þ&! 42 $0 ohon aint gs; 


Note that a quarrer of. 4 farthing (or $:0f'a pe- 
ny )+:18 the fmaileſt money expreſt in the example, and 
where any-thing ariſeth' tes then' a quarter of'a far- 
thing it is omitted , but it-is ſuppoſed to follow this 
note f, for which ſurpiuſiges ſome reſpeR ovght to be 
had in adding all together : now ald e1t, 1n reſolving 
queſtions after this p-'aRical manner, there will be ſome 
error , yet thetofs forthe ma;t part willdefchs then a 
farching, which is inconſiderable, 

XV 1. When the price of ror an integer conſiſts of 
divers denominations, as ponnd<, ſhillings, pence , and 
the price of a certain. number of integers which ex. 
ceeds not a ſingle figure is required, work asin the 
following Example, viz. 1E it be. requited to find 
what $ C. will poſt at 3 4.135773 deper (i is evident 
thar$ C. mult coſt 8 times 3/, 13s 744 therefore 


[) 


CO I a 


E Is S ' + Wi d, Guin 


I 3-2 13. 1333.78 
OG 
ILY ASE 22533 _— 
- Anſw.' 29 2:'9 +0 


| multiply $by 8, ſayirg, 8 half percs mike''q pence, 
which 1 reſerve 1n mind again; $8 times - pence make 
4% $4. (.to wit, 8fixipences'make q 7, and thereare 
8 pence belides:) ro which dddirg' 4 perce in! mind, | 
_ there will ariſe''5 s. which I reſerve 11 mind-, and ſub. 
ſcribe a cypher vfider the place of pence ; agiin, 1 fay 
$ cimes 13 ſhil ings make 5 l. 4s, (to wit, 8 Anpels 
make 4 /, and $ times 3's. make I /. 4s, ) to whict 
adding 5 s, in mind, the. fum will be 5 /. 9:1. wherefore 
A I 
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S gs 
1 ſubſcribe gs. ( the exceſs above the pounds) under 


the ſhillings, and keep 5 /. in mind ; laſtly, | ſay 8 times 


| pounds make 24 pounds , which with nds in 
3 0 make 29 pounds & ſo that the total TE dud or ; 
anſwer of che queſtion is found to be 29 /, 9 s, p 
More examples of this kind are theſe, 
| 1 


C. [. s, a. | C. | 
TL. +. 18-3 32:3 6F 8 


———_— ——_—— 


w . _ 


Anſw. 149 : 00 : 6 


XVIII. When the price of 1 1b. weight is known, 
and the price or value of 1 C. (ro wit-z12 1b.) isre- 
quired, the anſwer may ſometimes be given more ſpee- 
dily -then. by any of the former: rules , by this rule 
which follows, viz. Find the number of farthirſgs con- 
rained in the given price of 1/6, weight, then take 
twice that number of ſhillings, and once that number 
of groats, and having added them together the ſam 
will give the value of 1 C, to wit 11216, weight: 
So if it be demanded what z C, or. 112 /b, weightof 
Cheeſe will coſt at the rate of 3+ pence the pound 
weight, the anſwer will be x /, 10 5. 4 4. Tor accord- 


ing 
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ing.to the fait rule, the number of JE cor 


rained in'q+ 4, ( the price of _ 
x , povnd weight) is © «5 ted BY 


therefore! the double! of'' 13 *q 4. 
ſhillings is Ws 27 1 36:0 
13 Groats: make . \- © :4 24 


is the priee.of FC: or rub. I; 5110 74" 
weight) 1s ,.. 

1 he reaſon,of this rule is evident, for if. 1b. weight 
coſt 1 5farthings,then 1 4b weight muſt n«c ſſarily 
cot 112 times 13 farthings, Or (which | is the ſame) 
13 times 112 fartbings,. bue 1-3 times 112 farchings 
are equal tO Lzce thirteen ullings rogether with once 
thirteen groats, becauſe a1 farthings are compoſed 
of twice 48 farthings- (or-two ſhillings) and of 16 
farthings ( or one groat) wherefore the truth of the 
ſaid Rule ts evident. 

Amther Example, when Sugaris at 55 che pound 
weiphr,whar is the value of x C: (or 112 /b, weight? ) 
Anſw. 21,119.44. Forin*+ 
are contained''32 farth. thete- LF ie &< 
fore the doublb-0 22 ſoles, 2:4 5 © 


Therefore the fur (which. - A TRETINEY 


22 Groats'!make . * 0:7: 4 
Which: ad:el -rogether give fi Lo 
the price of I C. or 112 (6, 2 TT : 4 
to wit 


XILX "When the gainof ('or allow-  Compendions 
ance for) 100 integers conſiſts of ſome _ of: 
number of pounds nor exceeding 10, | ng. 
the: gain of as many hike integers and xg; allows 
known: parts'of an integer as one will, axces; 
may: be found very bnefly by the fo!- 
lowing method, viz. If 1001, gain 3 l what is the 


gain 


c —__ 


zoo 


740 L. 16s: 64. Then 1divide the ſaid produ@ by 


100 (the firſt term in this Rule of Three ) in this 
manner, viz, I divide 740 pounds by 100, which is per- 
formed by cutting off towards the right hand the two - 


' h # 2 fe d. 
100 +, J:.. 246: 16 ::30 


3 
: 6, JI"; 16 : 06 / 
[20 =: Ro. 
fo 8 16 . 
[2 
d. 1198 


liſt places of 740, ſothe quotient gives 7.pounds, and 
there will.be a remainder of, qo .-pounds; ;:which-90 
pounds | reduce into ſhillings, ſo there will arife £09 s. 
ro which adding the 16s, which ſtand: inthe place of 
ſhillings, the ſum wilt be $16 ſhillings, Theſe are alſo 
ro be divided by 100, ( by cutting off two places as 

before ) ſoche quotient will give 8 ſhillings; and there 
- will remain 16 ſhullings, which being reduced to pence, 
and unto them 6 pence being added, ( to! wit: the6 
pence. which ſtands in the place of perce )::thexe will 
ariſe 198 pence, theſe alfoare to be dividediby.a0o; 
(by cutting off two places to the & 1 band as before ) 
ſo the quotient gives 1 peny, and there willremain 98 


Pence ; 
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gain of 246 1. 18 s. 10d.) Anſwer 71,8 1, 1524 o 
Firſt I multip'y 246/, 18 s. 10 &+ by z {the ſecond 
term) after the manner delivered in the 17 Rule of 
this Chapter, and write down the produc- which is 
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ſtion is found to be 7 I 83-173 4. 


Pence; ſo the exat quotient or Anſwer of the que- 


More Examples of this Kule are theſe following, 


| h h hh #. d. 
IOO #43 © V5 5's 793 : I2. 7: 7 
6 
l. 47161: 15 3: 6 
2x -: 
(2 
ad, 4126 


t. x l. ' f, d. 
100 9... 8 «oe 4$J 2 I4 5 - 


at but wu wc. toc 
—— 


= EY ——_— 


l. 3149: 14:0 


1 2O 
r. 9g\94 
4, 1128 


After the fame manner may this following queſtion 
and fach like be reſolved, viz, When roo Ells of 
Linen cloth coſt 3o /. 18 s. 9 4+ what is the price of 
I Ell? Anſwer 6 re 24, 1 farth, 
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7 WR WTF RY 1 
:: 100.330 M39) 4b 
20 


Soil, 6118 
[2 

MD | 
4 


bm—oto_ od —_—_——_—__  —o-_— S 


X X.When the given gain of (or allowance for) 1c0 
integers conliſts of ſome pumber of pounds not exceec? 
ing 19, together with ſome Aliquor part or parts of 2 
pound, the operation will be lictle different from the 
' bft mentioned Examples, as may appear by the reſolu- 
rion ot the ſubſequent queſtion, ©iz, What muſt be 
allowed for 2156/7. 13 5. 44. atthe rate of G1. 15 5. 
for 100/ ? Axſw. 1451. 11 5.6 ds thus found ; firlt 
I multiply the faid 2156.7. 13 s. 4d, by 6 ( the num- 
ber of pounds in the given allowance 6 /. x5 1c) after 
the manner of the laſt Examples, and ſubſcribe the 
produet which is 1 2940/7, underneath the line 'as you 
ſee,then lince 15 5s. are equal co + 1. together with 5 /. 
I take Z of 2156G/, 13 5. 44, which is 1078 /. 64684; 
Iikewiſe Fof the faid 21561. x35. 4d. to wit, 5391- 
3 1. 4 4. and having ſubſcribed theſe quotients under- 
neath che produG firſt found, end added them all toge- 
ther, 1 find 14557 1. 10s ©d for the total produd, 
with which 1 proceed as 16 the former examples, and {0 
at length the 4»/wer is found to be. 1.45 lv" 11 56 Gd. 
\icw d1:gently che operation, 
ico 


Chap.3. by Aliquot parts. 

l. [. lh ; | a. 

100 ,, 67 ,. 2156; 13 : 4 
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12940 : 00 : © 
1078 : 06 
$39 : 03 5 
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4 

l, 143 $7 210: 0 
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CHAP, III 


Concerning Exchanges of Coins , Weights, 
aud Meaſures, 


1 


1+ He rate or proportion between Coins, Weight, 

&c. of different kinds, being known,cither trom, 
ſome good Author, ' or rather by experience , it will 
not be difficult,to ſuch as underſtand the Rale of Three, 
to know how to exchange a given quantity of aac 
kind for a quantity of che ſame value 1n another kind. 
But ſince in ſome caſes, the cammon way of working 
may 


POO 


may. be much contraRed, I ſhall endeavour -to ſhew 
the molt compencious wayes 10 perform” this buſi 
nels. "0 hed MP | 

11. In exchanging of things of different kinds,{whe. 
ther they be Coins or weights, &c. ) when two things 
of different kinds are compared together, the queſtion 
may be reſolved by one finsle Rule of Three, as will be 
evident by the fubtequent examples, viz. 

Dueſt. re How many Riders at 2158. 254. ſter- 
ling the picte, ought to be received for 251 1. 6.s, 
43 4. ol fterimg money ? An/wer, 237 Riders, For 
the firſt and third rerms in the Rx.le of Three , which 
arifeth from this queſtion , being converced into half 
pence, the proporcton will be this, 


509 , 1 +2. 120633'. 237 


 Durft. 2+ If 100 Ells of Antwerp make 75 para: 
of London, how many yards of Londen meaſure wall 27 
Ells of Antwerp make ? Anſwer, 70; jardse 


ICO « 75 tt: 27 . 20% 


. 717. When'more then two different Coins, Weights, 
Meaſures, &c, are Compared together,- viz.- when 
one kind of Cox is compared with a ſecond of ano» 
ther kind; that ſecond with a third , the third. witha 
fooreh ; che fourth with a fifth) &c. Two differenccales 
are ordinarily raiſed from ſuch compatifon, viz _ 
Wick ( 1. How wahy piecer of the” firſt com 
are equal ty wvalne to a iveu number of 
pieces of the laſt coin ;' of elle, | 
\ 2. Hecw many pic«es of the laſt coin art 
/} equal in value tv a given nithber of preces 


304. Exchanees of Coins, | Appendix! 


ef the firſt kind of coir, As 


| 
F 
( 
| 
| 


Chaps3; * weight and Maire, Iz 


W E ning of the fir # caſe. 


If 35 ellsof Viewsa make 24 ells ati Zjong 3313 ells-of 
Lyons ,5;;ells of -—— wat ; . and 100 els w Antwerp 
125 clls at- Froikferr ; how many: lis: of Viewee 82 
equal unto 0 cllsat Ergnkfort ? qr pid 3$ olls of 
Viennd.\ > | +, 

forthe more eaſe arderflandiagies therefolation 
of this queſtion and;:bthers of.like/natarſ...>Let! «rey 
preſent anell at Yzenna ,, b an ell at Lyons; oan/elar 
Antwerp , and dang \ctbas, Frankfors; ſehen; may.rbe 
given terms in nite 646 man We oy following 


02 J ( 27, f!, Sal 2121109 * F 4! tl ZLuIrg 
| : 30S wv -oV 1'£ 
WIE $ 35g = =j mY 7% \_ = nut 
- San hens MF (3b [1% Gul So $11? 
ISIS W 4 109.6 wah an 79 2110949 
The) gue i -$0141= 240] M, og. © ay 


- ST 

Which otder of platinguhe faid given numbers (or 
terms ) being obſerved; it appears; that if 35 « be 
accounted to and in the firlf pla ez 24 bin the ſe- 
cond; 3 6 inthe third; 5 & 1g the; fourth; 100 c 
in the fitch, &c. then all che term which ſtand in odd _ 
places, to wit, in thee fickt, third; fifth, and ſeventh pla- 
ces,, wil.neteſſerily- It anderthe fie ro x or Columt 
on the left hand ,. andall che terms whic| and in even 
places, to wir, in the ſecond, fourth; ahd fixch ws 
will fallunder the latter column. ; Ip 100 
Theſe:things -premiſed., all queſtions whith- .folttow- 


der Caſe x. Pepe id: may ba. ſylved. by [his 
| Rule, Vit. 


Rn Role 


— 


* 1 ible :Þ- KS Av} ;' 
10 Mukiply-allche gives: terms which ſtand in odd pla. | 


gos:(itd wits/ in the firſt colymn;) Laccording{ron the 
yiſc of contiaual: molriplicacion,; atreſerve the aſt 


| hrodutifaraDividend * Again, multiply continually 


all the _ which _ — co _ ſv ſhall the 
proditdes Divifor; ard the quorient arifing fromthe 
fait» Dividend:ang:Diviſor :ſhalkbe-the weibing of the 
eftion {wat Ie i 17.0 aryl 40049 513. 309497 
»LSqintelk ; oned queſtion, if all the numbers 
Sythe larfirohainng: rodwic}i3yp 33100;an 50h 
multiplied continually, the produc will be 5 25060'for 


a Dividend , b yo all the numbers in the latter co. 


lumn, viz. 24? 5nd +2 bt myſtiplied continually, 
the laſt produQ will be 1 too fox'a'Diviſor; andthe 
quotient ariſirfp tin the ſanP Diddend and Diviſor 


will be 35, wiitch' is the-nhdober of ell of Vienna re- 


quired. EOS, RD LO 

16) 256010 avi} Di 2 41D6!g 10 1,916 UG 

9 dC 7 -L19 g TEM ot DEV LDIGH 7; TTY ( 370797 
St St ::'4 þ£ 4 14 qui 2; o! bas. 01 ba33nyo92s: 
2 S107 : 44:110h 125 C k tits "1: 45! \ bo ; bn? 
2 "4 c Q 5 * 1 ' "4 «FT! 4 4 Fl 4 2 i +7} fp 
#32 "9 of 35 $ 374 f:Þ#: $2 J2!! FY1%9 15 1.1 6h 015153 4X] At] 13 3 3 ll 
-alq £305v9? Daagbells f+6 >d15 ni ,219 00 S000 
en wlng '0 $2509) I' x 5098 )i$2F600 SE} LLNKEL 
$25Þ ge ; He tk þ \&2. 513-79 


4 " 
. & 1 : ilgil!h LY 4 - % wr 41 ; Cx 


,*28ig 8x7) big dot 402) pil my ai 01 AÞ06N; 

The reaſon of the faidRuleTs will be manifeſt by 
ſolvingtheQueſtion propounded by three ingle Rules 
*.of tir -hius/ val V3" NON 01,9” 71 


* : 

- - 

_—_— <h s . 

. we AF oy &f ou. © 
a 


P A 


6 19h 


WS 


11 


i 


Cnpr4: ' Weights, and Meaſures. 


L 


1, 24 b. 35 4 Ti EL 35 X a (= $6, 
24 


0. 5e, 35+4, 1,000,353 «100, 
+ | 


1254 
24 F "x 4x24 


11,2284, 35 #3/xt09, "7 35*3x100x50,' 


de? T7 2 /F 2 hath. Fos., 
I 


L 5 x 2 TLPTTY TI 


which fourth proportional laſt fond ; to wit, 
IL 3,5 190.x $2 {being well viewed. and compared 


[21S KK 24 7 
with, the befor ventioned order of placing the terms 
sjventn the que{jion gives the very Rule 1+ before « Ex= 
pain Anh yawn gina nies | 1-6: 


& 
4%. bi - $ x | ? 
* & pl 4 . 1 «9 q > Y ln \ "+ Toes 
( Jiu! T4 202) wX ' 41 BL T3 4% bas 


An in Example of 0j he Hatter of oh two Caſs I 
#55. \ mentioneds, ... - WR 
viY Lo lb.of bt LEG, wel at London be 6 equal 
to 9 1b. of Amſerdam y 1 45,4þ TE ater 
at BYugts ;/a99, 98.16. ,at Bri es. .£qual [0..1 16 ba 
Daptairk 1 bow qany, lk. of D 25ch are equal.to 
112 tþ;.of Aterfiorat weightat Longen.? 1 fnjer, 
12969 2- lb, of Dantzick;. 1,4: 4 
. That, the DANS 12's may be the. more clear. let re- 
preſent one pound of Averdupois weight hone th of 
Amſterdam ;.6, One. / th, -of Brages,, and 4 one 1b, of 
Dantzick., then let the queſtion be ſtated after.the 
order in the firſt Caſe, viz, 


> 


il. R 2 $uproſtions 


_ +2 
31 X85 


T =__ TO PE NET <p 


13 44 oh. * - 
Ws Oy © nt, Cc EI. EN <P 


” i A" wage. , 
. 

= . 49-5 

4 Ss 


Gone vn. nt 
Ber —<r vein 


208 Exchanges of Coins, Appendix. 
: lO =: 0 # 
Suppoſtiond 45 b = ' 49 ce 
98 c — 116 
T he queſtion 112 4 = ?* fd F 


Theſe things premiſed, all queſtions which fall under 
Caſe 2, beforementioned may be ſolved by this Rule, 
V1. | 


/ 


Riule. I l. 


Multiply all the given terms. which ſtand in: even 
places, (to wit inthe latter column) and the laſt odd 
rerm in the firſt column according to the rule of cont 
nal multiplication, and reſerve-thelaſt'produ& for a 
Dividend ; again, multiply continually the reſt of the 
terms which ſtand in odd places (to wit in the firſt co- 
lumn) for a Diviſor,ſo ſhall the quotient ariſing be the 
anſwer of the queſtion, _ FS i 

Or in this latter caſe if you place the laſt of ah 4 | 
venterms inthe ſame column with the even terms, 
rulefor ſolving queſtions, which fall under the latter 
caſe wil bethis which followeth, vis. © © 

- Mukiply copy all the nunibers in the later 
coluini tor a Dividend, alſo mukiply 'continuallyall - 
the\numbers in the firſt column for a Diviſor ,' 16 
ſhall the quotient arifing be the arſwer of the queſti- 
on. ” Thus rhe anſwer of the laſt mentioned 'quelſhon 
will be found 129,92, to wit, 12952<1þ,” of 'Davt- 
zich , as1s evident by the ſubſc quenit operation.” « 


- 


Chap. 3- Weights, and Meaſures, . 30g 


m— 


I0-'.+,;:.9 
45-5. 49 
98 ..0 116 
{3 44% 14S 


p— men nets nn——n—————_ —— — _— 


44100) 5729472 (129.92 


The reaſqgn of, the aid Rule It will be maniſeſt by 
ſolving the queſtion propounded , by three ſingle 


Rules of three, 'tbus, © _ 


| "To $303..3& bf 
"416-137 Ag 
TRHN NE", GI v0 56h -Seropl 
l, 9b. 1043843 be Ll > Sik LIC = 49 6.11; 
Ka 9 $0. D378; 1 
| 44 0k | #>Q} ) 
Ill 49 , 45 10:42. 43. 0* 98 (=x46d 
I 9. 4 49 x 9 @ =} 3 | - 
| -." *606-BuD 
1495 98, '116}.. RL FP bd, x6 x2, 
49x9 11 I | 435 xloxgs 


Which. fourth proportional laſt ' found, to wit, 
49x90 xI116x 122 ; 
45 x 10x98 ©f bo 
with the beforementioned order of placing the terms 

given inthe queſtion diſcovers the very Rule 11. before 
expreſt in words, MSC | 


being well viewed and compared 


| Note, when.zhe ſame numbers bappen to: be Mul- 

tplicators inthe, Dividend , and alſa+in. the Diviſor, 
| fuch Multiplicators may be. cantelled-1n.;bork-, and 
thereby much labour will ofcentimesþe ſpared, 


R 3 Suck 


$ID Exchanges of Coins, Appedis. 
Such which have much praRice in calculating Zx- 
changes, and do exaQly know the rate or proportion 
berween two different weights or meaſures or coins, 
which they would compare together, may by the Rule 
of Three frame Tables:of proportions for the more 
Ipeedy reducing of a given quantity-of one kind of 
weight, mezfuge; | &c;, .ime a quantity of the. 
| ſame value in another kind of weight, &c, 
In,zhe expreſſing of. pt opertions- 1t will be 
very Mpericnt that, he hcl} number or Antece. 
dent Of each prop6rtion be rhade; x or unity, and 
the ſecond term or conſequent*a Decimal, or elſea 
mixt nuwber whoſe FraRional part is a Decimal, for 
then the Coin, Weight, &c. of the one plice, (whoſe 
rerm-I8 4 ) = may be reduced into !thet- of the other 
place”, by helpof choſe Tables and of Multiplication 
of Decimals without ſenſible error : For t xample, 
Ir bath been obſerved by ſome wgenious Merchants 
that 100 /b, of Averdapois weight at*Londox ,: are e- 
qual unto 89 1b. in Paris by the Kings beam, and con- 
ſequently 116.” Averdapuis is equal to 532 1h, or $9 1b, 
at Pars, ( for if icogive 89, then 1 will give .89). 
therefore any number of pounds Averdupois being 
mulciplied by (89 { with reſpe&; upro' Multiplication 
_ of Decimals, explained in the, 26 , Chapter -of 4be 
* preceding Book?) will produce pounds .of Parir: 
Again, if 89 /þ.of Paris be equal, co. 100 th, Aver 
 dupeis ,' then 1,16, of Par, will be. near equal 19 
1.1235 1b, of Averdupois ; therefqre,,any number 
of pounds of Paris being multiplied by 1.1235 wil 
-produtepounfds.# verdupus very nearis 7 OD 
' Upon thisground'-1 have colle&ed'the proportions 
.jn che ſubſequem'' Tables; wheretn'T would for have 
ary to confjdedurther- then ' they ſhall-knoiw?thefn 
WAN. | ” P20, t0 


a em ec cum At LY -£©F o'w W IJ 


' Chapyae '. Peights and: Meaſures. JIE 
to be agreeable to truth, for I have only derived 
them from thoſe delivered by Mr. Lewes Robert 
Merchant, in his 2fap of Commerce printed at Log. 
doy, Anno, 1638: and. do herein M5. Im atthe\in- 
 ſiruction, of. ingenlons Nerf and Fl re int 
NE ud at goFragne 
or proportion” being truly 'knowWh V1 whieh PtaRice, 
Decimal Arithmetick('whiclvhinh no enemy bur the 
Ignorant ) will be very ſcrviceab e, | 


» 


% 


+ «« 


i. 


Oe ATT © 
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v7 Table for ihe ReduGfion o 
weight at, London, to # 
v,, ftvers forreign Cities a remark- 
able pla ces, 


UTI EI > 


Averdupois 
e weights of 


; One pound 
of Averdw- | 
| pers weights 
at London , 
makes at 


1C onſtan- 


Antwerp, 
+ Amſterdan, 
Abbeville, 
Antona, 
Avignon, 


| Burdeausx 


Buargone, 
' Bollonia, 
Briages, 
Callabris, 
Callais, 


F 


tinople, 


 Deepe, 


Danxſick, , 
Ferrara, 
Florence, 


| Flanders C 


in general$ 


Gene ve, 


I 
I 
I 
4 


þ \ 


_ F , "SIA 
A = 
\ 1 
* 5 + 
"OS. 
; Ap uh 
b 4 
» * . 2 
: - 
; % ; 


on 


>13 851 $0 EY \ 
| "5 124084 ſuttle : 
_—_ | 0rn0e, + 1 Ve iy | 
4 1 'Hen-burg, 1.37] 492 ,. | 
"|" Holand, © 95 
; Lixborg, _-: S 
1 | 1 .07 common weight, | 
\ Lyons, «$8. fþlk weight, | 
NEG © «+9 cuſtomers weight. 
Leghors, - 1.3333 © © 
| Millan, © ' - 1 $4785 
One pound | Afirandols, 1 .3333 
of Averdu- | Noremberg, 88 
pos weight< Naples, 1 .4084 | 
at Londeg, | Pars, 435 | 
makes at' Prague, 8 
Placentia, 8 3888 
Rotchel, T.13 | 
| Rome, 1,27 | | 
| Renew, $75 by vicont. _ 
Te 9g +9017 common weight) 
Sw1l, 1,08 
| Tholonſa, Oe 3 
.T mrun, 1 -2195 
| Venetia, [ I, 5625 ſuttle, 
+9433 groſs | 
| Vienna, 


e813 ; 
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Theuſe of the preceding Table will be manifeſt by ' 
the ſubſequent example, viz. __ ____ - _ * 
How much weight at Da»ſick do 320 1b, Averdy.. 
pois make ? Anſwer, 37,42 1b. Seekim the precedent 
Table for Denich, and right againſt it you ſhall Fad | 
x .16 which ſhews that; x 4. Averduptis is equal tg 
1.1616, at Dayſich, therefore multiply 3 20 by 1.16, 
ſo will the produCthe 371.2 /6. of Danſick , as by the 
Operation is manifeſt. je RL 


”Z % 


k 


$35 bs EG >. QI | 
Aver, Danſ. Aver," Danſ. 
I . IoIS :; 320 , 37li2 - 


Ki I.16 CO Ty : | 
1920 
A ( 
, 320 F 
320 


3-1 
1-1 
: 

4 


Chap. 3; A -Tople: 
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A Tab/e; for the Reaution of the weights | 

of divers forreign Cities and\ ye. 
markable places to Averdupots 

_ weight at London. © 


f 6 . | 3 ue th ; 
| Antwerp 1.04 
Amſterdam ILL 
+ Abbeus:ile | 1,008 9 
LY | [ fd 9 ww 
ncoug "0 78 | 
Avigny [2 .892, | 
| Burdeaux ; 1.0989 
S Bi:r goyne : 7] 3 0989 
EZ | Bpllowa Y 8; 
'©O ; A » 'F 
"MW Fridge 58, --4.- 1.0: 04 
., labria RJ S.- gn 
=D? - RTF 218 i BIT 
bz | CES 34 
S | Deepe - 1,098 
| V 049 
- Dasſick | - 8632 
- Ferr ara N , +'$ | 
Boren Ws - 78, 
landers. in © 9 
* . f 3 
| general | 8 we | 
Geneva | | 7 | 


Appendix, 


316 4 Table. 
[+ 
bh | | 
C | [b. = -- 
; Hamburg | t.oB6g + 
| Holland 71.0526 
Lixborn © | 1.135 
( common weight, «9345 
| | Lyons Ja weight, 1,0204 
| | cuſtom, weight.! @ 1, 
Leg horw by 75 
| ang 
| | Miillain | | 7 
* Miranaola | 'S | .75 
—= | Norimberg 2" {1.1363 
"EO | Naples | | £ j JT 
- Paris ; | i, - {1-1235 
I < Pragie' _ > & < 1.2048 | 
> | Placentia | : | o72 
| G. | Rotchel | IS |. . $928 
[i Rome "1.23 - Lk 28 
© by Vicont, | J l i" 
| Rowans ; =. El 
common weight. Ss [1.1089 
| Sivill = | ,9259 
T holou[a | + þ| $928 | 
\ T7 ar19 | 1 $2 Ne | 
| ſuttle, | .64 | | 
Peentad | 2 
groſs + | 1.06 
| Vienna J \ 1,23 
The 


Chap. $4 W eight s, and Meaſures. — 
The uſe of the laſt mentioned Table, will be manifeſt 
by this example, viz. h 


In 224 1b. weight at Hamburg, how many pounds © -— 
Averdupois? = | 


Anſw. 243+376 lb. 


Seek in the Table for Hambarg, and right againſt it 
you will find 1.0865 , which ſheweth that 1 /þ, of 
Hamburg makes 1,0865 1b, Averdapeis 3 therefore 
if 1,0865 be multiplied by 224 the produR will be 
pounds Averas por. 


þ NO 10865 "© 224 
DG | 224 TER 


43460 
21730 | 
21730 | | 
WT Sy | 
Wn nm 


' 243| 3560 


"14 


| 


4 Table, 


l 
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Appendiy, 


up——ua_m—_y 


"NY b —wre 
A -Table for the Reduftion of. Engliſh 
Llls to the Meaſures of divers, .. \\ 
| fſorreign Cities, andre 
| ; markable places, , . 
EV 1.4 [112 OD 833.1 bn) Y 
Leda Y , Oe 63 | -of 
| r Zadar - 
C Amſterdam 1 6949 a = 0 
Antwerp 31,6666 | [ 
Briazes 1.64 
Arras 165 kc. | 
| Norimberg 1:74 * | 
KY Gon 2.08 > Elts 
Tf Liſle -21.66 | 
D Maſtrich 1.57. | 
- | Frankford : 2.0866 | 
6 Danjic k 1.3833 _ 
J | Vienna 1.45 | | 
E S Paris 495 2 
FJ Rouan 1403 | 
: _ 4.0108 Aulnes. 
= Callais 1.57 
had s S - 
v.| Face Iinnen, 1.8 
S (1k ; 1 +96 k 
Lucqucs 2. | 
Florence 2.04 | 
3 Ailian 2.3 > Braces: | 
| Leohorn - | 
AMaacra | 
| Iftes L 1,0328 l | 
Sivil 


A Db. © 


CE Sivil s 5 
h þ..< ishome. T. Ly ES N 

| * Cofilia | 1.3875 > Yates 
Anaoluzia 1.3625 | 
Granado 1.3625 

Genoa 4+80B83 Palms 
| Saragoſs .55 
Rome .56. 

| Barſelma 7145 
Valentia 1.2125 


One Ell at London makes at 
A 


(a t , i P. * y bh LU] | 
'' WL _ = 


——_—— a_ 


-—_ » s « FE v % 4 way þ 
C of - ' n'Y N mw . 
F 4 k 


The leh by. MP Table will be manifeſt by 
the ſubſequeas; exawple; viz) LE 
In 335 :&lls,of |Londey, | how niany «lls at An- 
twerpe | Ncen {| 
| Anſn. $4r645 ells: Seb in the Table. for :4»- 
 rwerp , and right againſt it, you ſhall *find 1.6666 
which being>ma) ko by 325 producth '5 41.645 
ells of Antwerp, by the Tn rw ing * 


» WU>0, 


| F 

JK NE 1 A Th 325 SF6 

| 325 ; + THEE 

1:0: — m__— WIS | 
-. 039301 7 


\\ $3332 { 
+>, 49998 1 


þ + + 


% | 4 
y þ 
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541|6450 
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A Table for the Reduftion of the 


'" remarkable places to 
Engliſh. nah 


——— 


One Apin at 


c Amſterdam, 
Antwerp, 
Briapes ET" 


D 
Arras V 


Wl 


One Ell at 


FN orimberg © 
< Coley | 
| Lifts. 

i Maſtrich 
Fraxktord 
Dasjich | 

I iexne © 

- Perks '! 

Rowan © og Loi (aol 


. 


makes at Lb 


>. d va -& 

. - 

Wa n—_—— EW 
* " v4 

- ns 


< 


Calliais 
Venice Free x; | 
Lucques © | 
Florence 
Millay 
eghorn 
Maaera Iſl:s 


= 


One Brace at 


Ells,. 


= 
| OO 
- 


On « > 


ea- 


ſures of divers forreign Cities, and 


£4 ca Ow 


TON Fa gy” (1 LAG A AD KEWOT mar TE _—_— | 
- - Sivill | p +7407 + | | 
Þ ""\ Lickon © 
>. I Caftilia 8 $7207 | 
2 .. } Anadluazia | X 7339 
6 Themes. 1415s | 
One Palm at Genoa [ = 4 .2079 > = # 
& ( Saragoſa B | 1.8181 . | 
v Jt Rome $: 1.7857 
| 5 . ) Barſelena | {1.4035 | 
ov 'Palentia-- | «38247 | | 


A I I In ”_=_ — 
' 


The uſe of the ſaid Table will be manifeſt by the 
ſubſequent example, viz. 


In 730 Aulnes at Liozs, how many ells at Loy- 
don ? | 

 Anſw, 718,028, Seck in the Table for Lioxs , 
and right againſt ic you ſhall find ,9336 which being 
multiplied by 730 produceth 718.028 ells of Londen, 


8s by the operation is manifeſt, 


I «v0. 9336 «4%. 739 p 
730 


po—_ 
oo 


—_— 


295080 
68852 


BY 718|628t 
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Note,that one and the ſame kind of Weight or Mea. 
fure, doth feldom or neyer alter from its peculiar quan- 
tity , in the Kingdom or Common wealth , where - 
ſuch weight or meaſure was firſt eſtabliſhed ; but one | 
ard the ſame kind of money, doth often riſe and fall 
in its value in forre:gn parts ; for which czuſe Þ have 
ſpared the pains ot calculating Decimal T ables for 
Coixr, yet to give ſome light to ſuch asread modern 
relations, and want experimental knowledpe in this 
matter, I ſhall here infert a Table,in the ſame eſtate as 
] find it in the aforeſaid Map of Commerce, and refer 
the Reader, for farther fſatisfaRion, to the Tables 
in Riders Diftionary, concerning Comms, Weights and 
Meaſures, both antient and modern. F-4 
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Lyons 64 for 
| Rome - - 66: 
TGema. + 65- 
Alles - 64 for 
Vemice 5O for .. 
- | Florence $334 for 
'Z Naples, "Fo .wf./ 
Q_. cene nn | 
4 C port i 5. for 
Z [Bari  5r for 
© < Palermo 574 for 
5 Mefina | 56% for 
S | AntWerp, 1. 4. flerl, for 
S & colÞ flewiſh. I 
* |Yalemia, 574 for 
" Trae 59 for 
Barcelons 64 for 
Lixborn 533 for 
Bollonia $33 | for 
Bergamo 52 for 
Fraukfort 59S | for 
| Genoa 83 for 
Y 2 
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Crown 
Crows 
+ Dacat | 
- Crown 
| Crown 
. Dc at-. | 
Ducaton | 
Ducat | 


Dxcat | 


Dacat® 
Daucat 
- Dacat 


Ducat | 
Dacat 
Ducat 
Dxcat 
Ducaton 


_ Flrix 
Crows ' 


Londep) 
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and "4/0 f the Taye, towit,' 


3224 — Queſtion: of five, - Appendina 
London exchangeth in the denomination of - pence 
ith-allocher-Countries;- Antwerp and thoſe, 
neighbouring Gonnen & of Flanders and Holland ex. 
cepred;- with which exchangertt by the entire pond! 


of 20 ſhillings Enghfp (or ftrndbog. )- 


———————_—_—_— 


CHAP. Iv. 


1 10; q L i4s + 
Pradlical . ©uneſtions chit Cariou} hing 4 
' "viz. Take, Tet; Loſs, Gain," thay Fa a 


 Forſhip, and Meaſuring of Tapeſtry | 'þ 


of abatements bb: the trade of Merchandize there a are 
in aſe various allowances, and abate- 
ar raficks f inet, known by,the'names of Tare, 
we =. re; &c, concertling which 1'ſhall 
ive a few examples, whereby the pra. 
Qical AvithmeBiei ician 1will, eaſily ſee, that there is more 
difficulty in the iy then' in any thing, for the rate, © - 
of proportion agreed upon, . any allowanc r abate- fl 
nt;* (be it called by what na w ſ6ever ) go np 
own,the Arithmetical work will FRI be diſpa -4 
by the'Rele of Three, or elle by tat and ſome & the 
former rules mixtly v uſed, as wil partly appear by the 


followingqueſtions,” 
art. 1. A Factor buy- | 


Groſs weight ii compoſed of the. | 
ne tied 64 13 She wok 


Bag,But,&c, which we '6hr of each Cheſt in A- 
* 'verdapojs greater weight is 
as followerh, 

| A. 


the Che 
cont ainth the commudity. * 


\J ' "i total gt Sight 


Now ſappoſir ns teiT ors or wei hr of Uh ny 
when it is'empty, to be 37 1b. the efveſtion 5 'whar 
W neat, weight of Sugar will remain , when the total 
| Tat, 1s ſubtradhed ? nfm. 43 c S Oh LON | 


c q. EE Ib. RS eteeeee A 
"from 44 9, 1 413 © thevnal pins : 
= Sbir, 16> 1 3-08 ” 'the alTates © A 


"a. 
5 
h. 


= &. 


w 


, Eb SDL IP) 
Rem. 43Z :. of 1 wy” "EP F weig ht of {#gpre 
4 Oueſt. 2. If from? 990 Ck - LEN 
» MW 7-re1s to be ſubtracted after the pal IH per C. 
£ nan hag 2 11138 "hol nd C. neat will 
" Wl remain 204gfre $690 o qu 5 £1þ9"=03 winds 
1,” The groſs tbeing eHito pounds by 
the 0 rule '6f > "hy - Chipter'of” the Ok 7 
OV will give x 10985 1b. 6: G bs 57 
IH; "Then by: the: 5:6 Thrie. | Jo wrote 


ya a6 + 4 
& vg 


* _ 112 , 14 :: 110985 4 "E487 31 "ara deSgrt 
wo or '8 fy "D431 "09. : "13873k 
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Y 3 Il. From 
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a4 OI ” 9 4p - ; ng 
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for Tare, is an aliquot pare Of 112, asin thelaſt men. 


3 +» 43: 990:3- 21 .(132 353 13] | 
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lb, "74 pY h 
11]. From _niog8g the groſs weight | 
Suhtr,, 13873F the Ti Toe. 


| CC, qu, |þ. 
Reſt near 991114 =867 4 0.,. 074 
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Note, when the number of.1h, to be abated wr C, 


tioned example, :where 14 =+.of 112, the gpers: 
tion may bethys; .. io i cor 


_ 7, eo - 4. |b, | | y, q+ ; [b.- 
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Reſt wat ON) $67.3 ©7811 5 £49 


' of Tret, RE caſio ib. Fikiog of Ped 
calt in as anoyerplus to' the buyer, -4./6. weight for 

every 100 {b. weight that is bought, andin thatpro- 

portion for a greater or leſſer _quanticy, Now if a. 
Merchant buy 1175 {5. weight of ſome commodity, 

and isto be allowed thereupon after the aforeſaid rate, 

the queſtions, how many 16. "our ought be to re- 

ceiveinall ? 4Auſw, 1222 1b. weight, © 


' 


OS. 


JEO . 104 3; 1175 »© 1222 in Fe” | 
5 This Wl 


Sa AS. > A... itn 


Chap.q. Loſs, and Gain. 327 
This kind of allowance is commonty called Tree. 
Durſt, 4+ Suppole a Merchant hath 1222 46. 
weight of a certain commodity ,., part whereof he 
bought at a certain rate per /b.” and the reſt was allowed 
to him or call in as an overplus, - after the rate of 4/6. 
weight for every 100 6, weight which he bought, 
the queſtion is, ro know how many pounds neat weight 
he bought? Anſw. 1175 1b, weight. 


104 100 3; 1222 , 1175 


This ion is the converſe of the former , and 
ſhewerh bow py abatement ſor Trer. + 

Oneſft, 5. U from 55 C. 1 qu. of groſs weight, 
T Lay be ſubtracted after Fd _ 16'1þ, A C, 
and from the remainder T ret is to be abated after the 
rate of 4, /b. per 104 1b, the queſtion is, what the 
neat weight is worth in money after the rate of V1, Þ ;, 


| forevery C, (ori1alb?) Anſw. 38231. 


I. The groſs weight in /b, i$6188 16, 
IL 1212+ 16 :: 6188 . 884 
or 7, 2 :: 6188 , 884 
II. 6188—884= 5304 
IV. 104 . 100: : 5304 , $160 
V. 112 . 6*;: g109, 3825 


 Qurft, 6.. AMerchant hath bought of bſe and 


Linnen cloth at 11s, per ell, which £4%*- - 


proving worſe then he expeRted , he is 


willing to ſell ir at. fuch a price that he may loſe pre- 


ciſcly after. the rate of 12 /, for every 204, that he 
laid out; rhe queſtion is to know at whar price he 
ought to ſell the ell, that the proportion in the 
Y 4 ſaid 


322 Of Loſs, and Gain, Appendix J 
Lid .loſs may be - obſerved ?- Anſw. 10/7; 14, 
per ell; 7 Ta nt ea 


| f ? '. w 
]J- 20 —1+==418F - | 44 
V. 20:5 137 . . 1L # 10+ pencey 4 4t} 7 Hel (33-3 


! : 5 » i F . f +, tas X 
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"> ts EIN, : 8-49 3 Clos os 
; 4 . 6b a 4::4F' 3 #3 Otherwiſe, FROM Þ J::) 
vo FY>.ooGo049% ioamN I HRpotal 

Iz. 20-44. +3-$8--37 


; ae. 73 If x00 1b. weight of any eqmmotity 
colt 30s, at what price muſt 1 7b, weight of 'that-com: 
modity be ſold to'gain after the rate of 10 7. for every 


1oolaid out ? Anſw. 333 4. per /b, weight, © ©: 4:4 


9\T.-/ 200 ,0-110152+$0 4 33+-9 1525. 0: Tz.5 * 
Y.'100, 33 x: 98 Ss or-33*:9; Yo: ©t2) 


Darft. 8. A Merchant fſelleth a parcel of Jewels 
which coſt him 250 /. ready: money, for- 55 9 /. paya- 
ble at the end of 6 moneths , the: queſtion is ( his ſe- 
curity being ſuppoſed ro be good ) what his gain was 
worth in ready money upon rebate of interelt at the 
rate of 6 /, for 1007, for an year ? Anſw. 300), 


% 


559 —— 250 == 309 
"103 , 1OO :: 309 ., 3co 


af Barter. Daſh, 9. How much Sugar at $ 4, per 
.-. th. weight may be bought for 20 C. of 

Tobacco at 31. per C, ? Anſw. 1800 1b. weight 

pt :Sogar,- - cf 9 | wg 
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Fare © IIRT UH 2 7 +426 : '60 eb i &. . Ka 

MEAT. es P16 66. 18Ec0' God BHT (3:6 
, Fry . YI , ; is oY 


? 


* 4 #4 F* 


are worth but” 3 1.” per piece in ready money, yet he | 
bartersthem with B. ac 416, ver piece, and'ar that rare 
takes theit' yalue of B: in Wools'at 7 7, 10'; per C, 
which are worth bur's /, per C. inready money,*the 
queſtion is to know what quantiry.ot Wools payes for 
the Si'ks, and whichof therws A; or B:is the giiner, ; 
and how muich'? An/w: 53% C. of Wool” payes for 


, HWY} g© «3 BO ' 1 Þ. a \:3 $706 » 
the SiIkS, and A. gaineth 20 /.* by the barter, 
t AVIS +d 0 644 So wade 8 on +6 


oy ; ) f. 4 > : $8, ' 24 : . | 's P , ; n [2 |. , © ©: 
' uſt, 19, A, hatli 190 pieces of Silks, which 


: - 


$0 it is evident that the true worth 6f*the Wool 
which B, delivered wss 320 1. for which he received 
only of A, the:wotth*of 300 /, in Silks; and there- 
fore B. loſerh 26. by the” barter, To 

Leſt. 11. A'Merchant deliver- 
et to his FaRor 6co /, .upon cordi> 


Of Fattorſbip. 
See, brief .. 

on thariF'thE Far add eo 210 4. fo ona 
pins in 'mans ing the: whole" ſtock, oa ag [ol on 
e ſhall chen'bave parts of ib#:otal' 40 2p, he 
gain. The' queſtion is, to know | thic Appendix, _ 
what ſtock the *FaQtors ſervice was * 1s 4 2g 
eſtimated at ?  An/w. 1501 © 32 


© I. The FaRtors part of the'gain being ©, the Merchant 
mult neceſſarily have the reindinder, which 163+ © © 
Il. w - 3: 609 4 400 «': fnn, Þ afbbe 3 


I.. 400— 259 = 150 2 weſt. 


? | 
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ueſt.12. A Merchant delivereth to his Fator 3201; 
and permitteth him to add to it 64 /, of his own mo. 


ey, to be employed in traffick; and by agreement 
Ectpeen them the FaRors ſervice is eſtimated- equiva 
Jent to acertain ſtock; which is ſuch, that if the to. 
tal gain be divided proportionably according to 


thoſe three, ſtocks , the FaRor isto receive 4 of the 


rotal gain, in conſideration of the ſaid imaginary ſtock 
( being the valae of his ſervice; ) the queſtion isto 


- know the full part of the gain belonging to each, and 


what ſtock the FaRtors ſeryice was valued at? Anſy. 
- the Merchant $ of the gain, and the Fator £, whoſe 
ſervice was valued at 96 1. fock. FI LO 


I, 320 f 64=384 
IJ, F+F <tr 384+ 96. 


|; 96 ny | 
480.1 :: We: 
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who 


0 Mraſuoing | Of. 13. If apiece of -Arras hang- 
of Top - a ings, anthe form of  (quare, h: 


breadth 4-yards,; how many ſquare ells , or flicks 


Flemiſs are contained in that. piece, when thelength | 


of a Flemiſh ell is equalto 4 yard Engliſh ! Anſwer, 
444 ſquareells or ſticks Flni LT ard 
 Foraſmuch as by ſuppoſition, a Flemiſh ellin length, 
hath ſuch proportion to an Exgliſs yardinlengab, 4s 


| zro4, and conſequently the ſquare of the one to the. 


ſquare of the other, as 9 t016. Thereforein adiret 


= ——_Yy WV £,a% 


for its length 65 yards Exgliſs , and 


propertion, = 


Þ 
- 


—_ 2 


my 
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poporond, of gisto 16, ſo isany-given number of 


wiſh , which will 


$3T 
jb, 0-4-aumber- of ſquare ells Fle- 


take up equal ſpace with the faid 
ſquare ells Exg/ifs... Alſp. ina dire proportion, s 
16is t09, lo is any given mimber of ſquare ells F/e. 
wiſh, tO a number of ſquare yards Egli/b, which will 
take up an equal ſpace with the ſaid Fl:wifh ells ethere- 
fore to reſolve; the, aforeſaid queſtion, firit. nd the 
number of Cquare yards Egi;f-contained in the ſaid 
piece of Arras, by mul:iplying che length and breadth 
in yards mutually one, by the other, then ptoceed'ac. 


cording to the aloreſaid proportion , ſo the: work will 


ſtand chas,, {111 5 1 ber 
| I. , 67 XihD725 {quare;yards Engliſh. R 
IL, 9.4:36-11.85 + 444 fquare ells Flewifh, 
Bs 6 ARA 


Ba © 


b- 6% yards. E i in length.,. give; wr 
; by the Rele of. ho jn Flewifh End 83 length 


. Alſo 4 yards: Engls/o give -In Fle- diint 1 al: 
miſh ell {3 */ | root vp 4; , Hl $3 breadth, 


Therefore the produR of the faid ; 


8: multiplied by 54, givesfor rhe f1-> 
perficial content, aq be ren, WOES 449 p 
Laeſt., 14. If a piece of Tapyſtry'in the form of a 
long ſquarg; be in length. 152 tlls Flewiſe., - and in 
breadth 43ells-Flemifp, how many ſquare yards ZE »g- 
l;+ are coptained-in that- piece, when 4 clls Flem:/h 
n length are equal to 3 yards Ewghfo ? AnſWv, 3755 

{quare:yards Zngliſhe SOT 


Il, 16. 3-9 87 663% . 37H. 
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Concerning the oh of Money. and the 

"a I AS W: ae #114 wits RO! I 

| Confirution of Tables to that pierpoſe.. , 

1. * reſo[ying queſtions: concerning initereſt of mo! 
ney, four things are to be well obſerved, to'wit, 

firſt, che Principal, or money lent for gain orinterd; 
ſecondly, the time for which the ſaid Principal is lent;; 

, thirdly, the: rate ot»proportion whichithe P?inciþal 
bears.'to: the ſum of 'the principal ard intereſt; and 

_ fourthly, theintereſt ir ſelf x Sof 100 /. be lent upon 
condition that 106 /, ſhall be repaid at the end of a 
year, the ſaid 160/45 called Principals the'titne for 

5s Ove 


th Yoer!-thepre 


- eng, pay — (nl 


whick' the ſaid principal is yenc'1 
portion which $5 principal? bears. 16 c&filnk. of: the 
principal ahd inteteſtis fuch as 100 tmathto 106-3 taſfhy® 


i wr © 2 coco © aaws ds oo wc, © oy apy. 


"I 


the interelt it ſelf is'6 17 1o T2 904 3713 9705791 i 
11, ſatereſt iscither yimplke6£:Compiouindl9''" 2! 
111. Simple Untereſt , 5s thin MAP WHifeth ior i 

' computed from:the”principal onlyz $0: 100!. .be 


20. .be' 
lent for two years, the. fmple intereſt thereof aftet- 
the rate of 6 poundsfor:105 pounds for'1! year will b8 
12 pounds, viz, 6' pound'due at the firſt years end; 
and 6 pound dne at the'ſeeond years end,” 573 0190-10: 
IV, Compound [ntereſt is that which atifeth from 
the principl, and alfo from the intereſt thereof, aid. 
therefore it is called intereſt upon intereſt; Þbif 190. 
pounds be lent and forborn. 3 years, \nnd compound 
| intereſt 


Chap» 5» | 
Intereſt thereof is to be computed after the rate of 6 
- pounds for 10047. for one. year, there will ariſe beſides 
the ſimple intereſt of the principal for 3 years, the in- 
tereſt of .6 pounds { due at the firſt years end) for 2 © 
years, andthe intereſt of 6 pound ( due at the ſecond 
years end )' for; 1-year following, Ig 
' F. Rebate or diſcompt of money. is, when a ſum of 
money due at any time'to come,' is fatisfied by the pay- 
ment of ſo;much preſent money, which it ic were put 
forth at a certain rate of-interelt for the: (aid time, 

- would become equal to the fum firſt due 4. So.if 100 
pound befiue at-the end of two years, andis to be (a- 
tisfied. by the payment ot preſent money _uponretace, 
afrer the rate.of -6 pounds per centumper annum, ſimple 
here hhemngi to be ſo much ready money paid, 
which in-two-years after the ſaid rate of incereſt would 
be augmented unto 1007. Inlike manner if the re... 
bate or diſeqmpt were to be made after any rate of 
compound-intereſt, ſo much ready money ought to be 
paid, which at ſuch rate of compound interelt, for the 
time agreed on, , would become equal to the ſum firit 
due, Examples of the; manner of computation by 
rebate may be ſeen in the tenth and fourteenth Rules 

- of this Chapter... 7 1s 

_ /1. Intheraking of intereſt, or uſe- The. foundation 
morey, for the loan or forbearance of o__ ihe 
money lent, reſpe& muſt be had to the _ Gmpl 
' rate limited by AR of parliament, jurere® are 

. Which now reſtraineth all perſons from grounded. 
taking more than 6 /. for the intereſt or 

uſe of 1co1.-lenc for a year, but. what. part- of 6 /. 
may be raken for the intereſt of 109 /, lent for. half a 
year, a quarter of a year, a moneth, or any Othec. 
part of a year, is not «xp eſt in the AR; Inthis caſe 
therefore 


_ Intereſt, : 00 


33 . Sf. Apa 
therefore we muſt obſerve-cuſtom wal nes | 
ſo we ſhall find that 3 /. is uſually taken for balf a yeary. 
intereſt of 100/, and 30. for a quarter of a year; 
&c. by . which praQice , this following Analogy; 
( which is the ground or reaſon of the common. 
for computing ſimple intereſts) ſeems-to be aſſumed 
for a ſafe expoſition of the Stature, wwz+ Fhar ſuch 
proportion as the whole year, ( ſappoſed to: conſiſt of 
365 dayes) bath to any propounded ſpace of time 
more or leſs then'a year, ſuch proportion any intereſt, 
| (not exceeding the rate limiced by the 'A&) for an 
Principal lent for a year, ought co have to'the' initereli 
of the ſame Principal for the time propounded : This 
Analogy being granted, the manner of computing . 
ſimple intereſt, for any Principal lent and forborn any 
time propounded, will be fuch as is expreſtin the tw 
next Sections. . '"FYONTN: 7 

VII. Theintereſt or gain of 1007. principal mo» ill ® 
ney forborn for a year being known, »the intereſt of 


ſe 


- 
—_ 


any 0ther principal money'for the ſame-time, may be - - 
found out by one (ingle- Rale of Three; for as 1001; lo 

principal, is in proportion to the intereſt thercof, ſo }. 
1s any other principal toits intereſt : $0 if it hede. il 
manded what 2701. willgain in a year at the rate of ll © 
61. for 1007. for one year, the Anſwer will be found A 
to bei67. q s. For, ! l 
FOR COOLS vs) b + 4. 
100, 6 2: 270 + 16,2 (or16: 4 50 | 0 

A ſecond Example, What is the intereſt of 199 1, 

/ 185. 11 &. forayear, atthe rate of 64, for 1001. ll © 
for a vear? Anſw,-101. 115, 1:53 4, asby thefol- by 
lowing operation, ( which is perfo: med after the pra- 5 


ical 


Chap. 5+ ; , Imtereſt. 335 
aical manner delivered inthe nineteenth Rule of the 
ſecond Chapter of this Appendix ) is evident, / 


" Re? on "OR "OO OP OT OT” 4 
1c04Q6:: 1753 18: 11(10:; 11 + 1548 
multiply by"... 6 | 


—— 


1.5 08 EF" 21Y 2 6 


d, © 6 © > r| 62 

V111. If the intereſt of '200/7. principal for one 
whole year, or 365 dayes be known, the ſimple inte- 
reſt of any other principal, for any namber of dayes 
more or leſs then 36y,- may be found our by the fol- 
lowing Rule, viz. 

Multiply theſe three numbers accord. 4 Rule for 
ing to the Rule of continual Mulripli. —— fim- 
cation, to wit , the given intereſt of ?* png obge 
1001. for a year, the principal, whoſe long 
intereſt is required, andthe number of 
dayes preſcribed, reſerving che laſt produc for aDi- 
vidend : Alſo multiply 365 by 100 and reſerve chis 
produd for a Diviſor , Laſtly finiſh Diviſion, ſo ſhall 
the quotient be rhe intereſt or gain ſought. 

Note here, that the two principals, to wit 100 /. 
and the 0cher propounded, are ſuppoſed to be of: one 
and the ſame denominations Alſo the intereſt required 
will be of the ſame denomination with the given inte- 
reſt of 1067, LP 


[ 


\ For 
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| For anexarp'e of. this/Rule, - let it /berequiredto 
find out the intereſt of 469 for a week;;:07 7 dayes; 
at the rate of G/. for 100 /\for a year, or. 365 
dayes; 1irſt multiplying the(e three.numbers 6, 460, 


- ang, 7 continually, (viz. multiplying 6- by goo, . aud by 
the produt ; 39A aring by 7.) the iaf | eroded will WM 14 
be 16800 for a Dividend, alſo. muliplying 365 by of 
100, the p.oduQ is 365cofor. a Niviſor ,, laſtly, di. W )* 
viding 16800 by 365co ( after cyphers at pleaſure bl 
are added to 168co) the quotient, ( according tothe I 


fourch Rule of the 27th. Chapter of the preceding 
- Book ) will be diſcovered £0) be this decimal 4602, 0 
which is equal ro 9 9. 24. 1 farth, (as will appear Il *< 
by the brief way of valuing a decimal fraRion in the ſl 2 
fourth rule of the 26th chapter.) b 

The. reaſon of the above mentioned rule for the fl ( 
computing of intereſt for dayes , willbe manifeſt by f 
this following manner of ſolvirg the ſarhe.queſtion-by I © 


: 


two {ngle Reles of T bree,. Viv. 


Which fourth proportional in the latter Rle of T hret, 


6 x..400 x 7 


to wit, — _7 | being well viewed,jhe truth 
365 x 100... | ' 


of the ryle before delivered will be manifeſt. . Y 
Hence, one vulgar error in computingintereſt 15 
diſcovered, for ſome argue thus, 6.1. is the intereſt of 
1cO /, fora yzar, therefore 10s. (or 77 ot 6/. is 


| t 

I. 109. . 6 $4 400,, 6 x 400 ; 
| ns SES. 1 00 Is t 

11, 3635) 6.x 490. , 7 Cx got? 
Bo 0”; 1. 365 x 100 © 

| | 3; | 

| 
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the intereſt for a moneth , and conſequently 2 ». 6 9+ 
for a week, or ſeven dayes, and fo the intereſt 
of 500 /, for 7 dayes, compured afrer that man- 
ner would be 105. which exceeds the Anſwer found 
by the preceding rule: by g& 4. very near, which fal- 
lacy hath irs rife from the taking, (or rather miſtaking) 
of 28 dayes for 53 part of the number of dayes ina 
year, when indeed the ſult ;+ part of 365 dayes con- 
liſts of 307% dayes. 
Moreover, by the help of this deci- | 
Wl mal fration of a pound, to wit, #9 Rate 
000! 64383, which is very near the in- ee eek 
tereſt of one pound for a day at the rate dayess 
\ of 6 per ceat. per annum ( as will appear | 

by the: preceding rule) the intereſt of any principal, 
.  ( ſuppoſed to be pounds or decimal parts of a pound ) 
| i for any number of dayes propounded, at the ſaid rate 
ji © intereſt, may be found out by mulciplication onely, 
viz, Firſt multiply the ſaid decimal +0001 64.383 by 
the principal whoſe intereſt is required, theri multiply 
that produ& by the number of dayes propounded , ſo 
ſhall this laft produ& be the intereſt required , ( bur in 
theſe multiplications reſpe&t muſt be had to the cutting 
off of places in the products, according to tlie ſecond 
and third rules of the 26th Chapter of the preceding 
Book, ) for example, if it be required to find the in. 
tereſt of 1000/7. for 131 dayes, at the rate of 6 pe 
cent. per annum, the Anſwer will be found 21.534 * 


01 214, 10s. 84, for according to thie rule laſt 
piven, 


s 000164383 x 1000 + 131 = 21.534 F 


is WJ But at another rate of intereſt, a peculiar decimal in- 
he Z Read 
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Read of the (aid .c00164z81, ( which ſerves onely 
for 6 per cent. per annum ) muſt be found out by the 
firſt rule atoregoing , before the latter rule can take 

' place, the reaſon of which latter rule doth alſo eyi. 
dently ariſe from two ſingle rules of three. 

- IX. When an Annuity payable Wl '*< 
The manner of yearly is in arrear for any number of iſ © 
ſumming np years, and its required to know what 
mie: the ſame will amounc unto, ſimple in i ** 
lewances of {ereſt being compured for each particu IM ! 
ſimple intere#, lar yearly payment, from the time it 

| became due, until the end of the term 
of years, the wo: k will be as in this following exam- I 
ple, viz, If an-Annuity , or yearly rent of 134, 
105.64. be all forborn till the end of four years, 
what will it then amount unto, ſimple intereſt being I © 
allow'd ac the rate of 6 per cext., per annum for al 
years rent,” from the time on which it was due, until I "i 
the end of the ſaid term of ſour years ? Anſw. 5861, MF "" 
ION, 652% 4, | | It 

It is evident by the queſtion, that at the rate of in. © "" 
tereſt propounded, there muſt be computed the inte- Ii ©' 
reſt of 134/.105. 64, (due at the third years end) Ii ® 
for one year, ( to wit, the fourth year) alſo the inte- MY 
reſt of the like ſum due at the ſecond Toons end, for Il 2! 
two years , (to wit, the third and fourt aged like. I P 
wiſethe intereſt oi the ſame ſum due at the firlt years 
end, for three years, (to wit, the ſecond, third and 
fourth years) all which intereſt being added to the Ct 

ſum of the four years rent, the total ſum will ſhew 
what the ſaid Annuity will amount unto at the endot 
the ſaid term of 4 years, - ; 


E xplication, 
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Explication. 


| ears "TOP ns 
The intereſt of 134/Fiis,.. 8: 1: 5.16 
101: 64, pr ctr 9 ... 16: 2 3:10.32 
annum, for $ 18 .45 24 34 31 4.48 
The ſum of the 4 years ; & 
rent, (to wit, 4 ies 15... $3822 2: 0 

134/,105.64.) . 3 coop 
All which added toge- ; 
ther give the An/wer or .+ . FL6 : LO 4 6496 

the queſtion, to wit, | 


m__ 
— 


X, When itis. required to find out . 
MW how much ready money will fatisfie a pi} : dpogge of 
WY Debt due at the end of any ſpace of 608% _ 0 
I cimeto come, by rebating or diſcompt- ple intere#. 
ing ata given rate 'of ſimple intereſt , 
t may be effeRed. by this rule, viz. Firſt find out the 
intereſt of 100 /, at the given rate of _interelt, for the 
time which the ready money is to be paid beforehand, 
then adding the intereſt ſo found to 1@@ /, make al- 
wayes the ſum of that addition the firſt term in a rule 
of three; 1r00/. the ſecond term , and the debt pro- 
pounded to be atished the chird term , laſtly, the fourth 
proportional found out by the ſaid Rele of Three ſhall 
de the ready money which ought to be paid in (acisfa- 
Cion of the debt'/propounded. | 
Example 1. If a debt of 1co/. be payable at the 
end of a year to come, - how much ready money will 
diſcharge that debt by rebating or diſcompting art the 
rate Ol 6 per cent. per annum? Anſw. 94 1,651.94 2f. 
very near; for by the Rulesf Three 
Z 2 \ 106 


n, BS , +. __ =, a Selken SI CO... Aa 


— 
wry, 
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106 , 100 2: 100 . 94.3396 * 


That is to ſay, if 106 /, ( which is compos'd of 100 / 
principal and 6 /. intereſt ) proceeds from 100 /, prin. 
cipal foi born for a year, from what principal forborn 
for a year doth 160/, (compos'd of principal andin- 
tereſt ) proceed from? An/w. 9443396 /.7T ( 
941. 65. 93d, very near ) principal money : there- 
fore 94 1.6 5. 95 4. in ready money, 15 of equal value 
with 1001. duc at the end of a year to come, forif 
the ſaid 941. 65s. 944, be put forth at intereſt for 1 
year, at therate of 6 per cent. per annum, it will gain 
51 13 5425 4, very near, which together with the 
ſaid 941 6 5. 93 4, makes the 100 /. the debt firſt pro. 
pounded to be diſcharged by rebate. 

Example 2. If 1501. 16 s, be payable at the end 
of 73 dayes to come, how much preſent money will 
diſcharge the ſaid debt, by rebating after the rate of 
G per cent. per annum ? Anſw. 148 |.14 5.35 ad. T asby 
the following operation is manifeſt. | 


days L. dayes 1. 
h\ 3065 22 73 = I,2 


£3 6 
IT. 191.2 . 100 3: 150.5 « 148.7154 7 


That is to ſay, Firſt I ſeek by a ſingle Rule of Three, 
the intereſt of 100 /. for 73 dayes, at the rare of in- 
tereſt propounded, ſaying, if 365 dayes (or n year ) 
ain 6 /, what will 73 dayes gain? A»ſw. 151, Or 
1.2/. Then adding the ſaid 1.2 to 100, I ſay, by a 
ſecond rwle of Three, if 101.2 1. principal and inte- 


relt, 
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| reſt, payable at the end of 73 dayes to come, be'equi- 


valent to 100 /, ready money, what ready money 1s 
150). 10s. (or 1505 ) payable at the endof 73 
dayes to come equivalent unto ?. ſo by multiplying 
and dividing according to the rules of Decimal Multi- 
plication and Diviſion, ( explained in chapter 26. and 
27, of the preceding Book) the quotient or anſwer of 
the queſtion will be found 148.7154 t, that is, 148 /, 
145. 34 4, * ( forthe decimal .71 54 being valued ac- 
cording to the brief way at the end of the fourth rule 
of the 26th, chapter, will by inſpeRion one!y be dif- 
covered to be 144+ 37d; which rule, 1 ſhall here 
once for all, advife the Learner to be well acquainted 
with, ) | 


T he proof, 


Seek (by the Rule of Three) what the ready money 
found as aforeſaid will pain, in 'ſo much time as it 1s 
paid beforehand, at the rate of intereſt propounded , 
then having added this gain to the ſaid ready money, 
if the ſum be equal to the debt firſt propounded to be 
ſatisfied by rebate, the ready money was rightly 
found out, So the” laſt example 'will be thus 
proved, 


RES RO PS L 
100 , 1.2 :: 1487154 « ( 1.7845 


Which fourth proportional 1.9845 being added to 
148 7154, the fum will be 150.4999 + which doth 
not want a farihing of 1501, 10s, thedebt firſt pro- 
pounded, 


\ > 


& X/, When 
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of the preſnt XJ, When it is required to find the 
worth of Ad-. preſent worth of an Annuity, by re- Ar 


mer al ; bating or diſcompring at a given rate of [tl 
ſimple interef}, ſimple intereſt, the operation will be as 
' in che following example, viz. How o 


much preſent money is equivalent to an Annuity or 
rent of 100 /, per a#n«m to continue fiye years, re- i 5 
bate being made at the rateof 6 /. for 100/ forone ff ® 
year, at fimple intereſt? Av/w. 4251. 18%. 914. il * 
very near. | 
. It is manifeſt that there muſt be compured the pre- f 
ſent worth of 109 1. due atthe firit years end , allo 
. the preſent worth of 100 /7. due at the ſecond years 
end, and inlike manner for the third, fourth and filth 
years; all which particular prefent worths being ad- 
ded together, the aggregate or ſum will be the total 
preſent worth of the Annuity, to wit, in the example 


$286150 . | 
[. th | 2 l, 
8821207 7 00 


above propounded , 425 


18 5. o& 4, very near, | 
The operation by decimals ( which will come near 
enough to the truth ) will be as followeth, viz, 


"RF * A [. 
| 1065 , 100 ;: IcO , 94,33962 t 
| I12 + 100 :: 100 + Bg,28571 + 
. | 118 . 100 :2 100 . 84,74576 ? 
124 , 100 :: 100 . 80,04516 * 
| 130 , 100 :: 100 . 76,92307 ? 


——— 


Anſp. \ 425,93933 t 


Here by the way, from he manner of reſolving 
we aſt wentiored queſtion, that Rule commonly al 
bo: \ © fs = . b « * e 


og bis. —_ OL ow FT 
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led Equation of payments, which is inſiſted on by divers 
Arithmetical Writers, will be found erroneous, which 
| thus prove. | 7 

r. Since that rule aims at the reducing of ſeveral 
dayes of payment, upon which particular ſums of mio- 
ney are due, unto a mean time upon which the aggre- 
gate or total of thoſe particular ſums onght to be paid, 
without dammage to the Debitor or Creditor , there 
muſt be neceſſarily ſome rate of intereſt implied , for 
o:herwiſe why may not any day at pleaſure be aſſigned 
for one intire payment, _ | 

2, If ſome rate of intereſt be implied, then equity 
requires that the preſent worth of the total. ſum paya- 
ble at one intire payment ,-rebate or diſcompr being 
made according to that rate of intereſt, may be equal 
to the ſum of the preſent worths of the particular 
ſums of money, rebate being made at the ſame rate of 
intereſt, | 

3. Inregard the ſaid Rule doth mention no parti- 
cular rate of intereſt, ic ovght to be true at any rate of 
interelt whatſoever. | 

4, Let us therefore examine the ſaid Rule accord- 
ing to the rate of 6 per centum , per annum, (imple 
intereſt, by taking the laſt mentioned queſtion for an 
example , which ( according to the accuſtomed man- 
ner} will be thus ſtated, viz. If 1007, ought to be 
paid by five equal yearly payments, to wit, 100 /. at 
each years end, what time ought to be given for the 
payment of the ſaid 500 7. at one entire payment, with- 
out loſs either to the Debitor or Creditor. 

5. By proceeding according to the ſaid rule of - E- 
quation of payments ( which faich, If che ſum of the 
products, ariſing from the multiplication-of each par- 
ticular ſum of money by its reſpedtive time, be divided 


Z 4 by 
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by the ſum or aggregate of the ſaid particular ſums of 
money, the quotient will be the mean time co be 
aſſigned for one entire payment ) there will be found 
three years, . which time ( according to the ſaid 
rule ) ought ro be given for the payment of the whole 
509 {. 

6; Now if 5001. dueat the end of three years to 
- come be worth as much in preſent money , as is the 
preſent worth of an Awnity of 100 /. to continue 
five years, then the ſaid Rule of Equation is true, 0. 
therwiſe falſe , but the preſent worth of 500 /. due at 
the end of three years to come, rebate being made at 
the rate of 6 per centam. per annum, ſimple intereſt 
will be found '( by the ninth rule of this Chapter) io 
be 4231 14s. 64, 3 f. very near 3 allo the preſent 
worth of the ſaid Annuity, rebate being made as be- 
fore, is found ( as appeareth by the reſolution of the 
laſt mentioned queſtion) tobe 425 /. 18 5.934. very 


near; wherefore it is evident that the Creditor loſeth. 


21. 45.23 d.yery near, by receiving the whole 5 0/, 
at three years end : moreover at 6 per centum , per 


annum, compound intereſt, he would loſe 1 1.8 s 64, 


very near, as will he manifeſt by the Tables of com- 
pound intereft hereafter expreſſed ; fo that the lois will 
be either more or leſs according as the rate of intereſt 
doth differ: and therefore | conclude the ſaid Rule, 
( as alſo all other roles or reſoiations of queſtions which 
have dependance thereon ) to he erroneous, 

Now albeit queſtions of this nature ſeldom come 
into praftice, yet he that will rake the pains, may find 
out ſuch a mean time as is required by the (aid Rule of 
E quatien' of payments , At any rate of ſimple intereit 
by this following rule, viz, | 


Firſt, 
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Firſt, By the preceding tenth Rule of this Chapter 
find out the preſent worth of every particular ſum in 
the queſtion payable at a time to came, by.rebaring art 
the rate of intereſt agreed on, then find in whac time, 
the ſum of thoſe prelent worths will be augmented un- 
to the total of all the particular ſums payable at times 
ro come, according to the fi:ſt agreement, ſo ſhall the 
time found out be the mean time for the payment of 
the whole debt , thus the mean or 'equated time in the 
laſt example will be found to be 2.8979, &c, years, 
(nat three years, as the ſaid Rule 'of Equation, of. 
pajmeuts would baveit ) for by rebating at 6 per cent. + 
zer axxum, imple intereſt, yoo /.” payable at the end 
of 2.8979, &Cc. years to come, { that is 2 years and 
328 dayes very near) is worth in ready. money 425 /, 
18 5. 93 4. very near , and the ſame ready money is 
alſo the preſent value of 1007, Annuity. for 5 years, 
at the ſame rate of intereſt, as before hath been mani- 
ſeſted. But to return to the path from which I have 
made a digreſſion. | 

From he preceding tenth rule of this Chapter the 
following T ables 1. and II, are deduced, whoſe con- 
liru&ion and uſe are afterwards declared, 


Tears. 


Intereſt, 
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| 
Table 1. 


Which ſheweth in 
decimal parts of a 
pound the preſent 
| worth of one 
pound due at the 
end of any num- 
| ber of years to 
come, not Cx- 
ceeding 7 years, 
at rag AR of 6 
per centum , per 
anzum, funple in- 
tereſt, 


943396 
- 892857 
847457 
8 0645 I 
.769230 
735294 
704225 


an, 


Table 1I, 


Which ſheweth in 
pounds -and deci- 
mal. wp of a 
pound, the pre. 
ſent worth of one 
pound Annuity, 
to . continue any 
number of years 
not exceeding 7, 
at the rule of 6 
per cent am ,per an- 
»«m, ſimple inte. 

reſt, 


—— 


- 943396 
I © 836253 
2 , 683710 
3 « 490162 
4 - 259393 
4 + 994687 
5 . 698912 


J 


—— 


The ConſiruTion of Table I. 


The numbers in the firſt Table which are placed 
right againſt the numbers of years 1, 2, 3, 4, 5 


6, and 7, are decimal fra&ions, one pound of 


Engliſh 
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Engliſh money being the Integer, and are thus found 
(according to the preceding tenth Rule of this Chap. 


ter ;) ViZe 


106 '. 100 ::; 1, ,943390 . 
112 , 100 :: 1 « ,8g2857 tf 
118. 100 :: 1, ,847457-t 


whereby it appears , that x /. due at the end of a year 
ro come, 1s worth in ready money .94.3396 * that is, 
185.104. 1f, and ſomewhat more. Alſo 1 /. due 
at the end of two years to come, is worth in ready 
' money .892857 ?, or 17 5. 1044. rebate being made - 
at the rate of 6 per centum, per an»u, ſimple intereſt x 
the like is to be underſtood of the reſt of the numbers 
in Table 1. which may be continued to more years, 
and other Tables alſoof rebate may be framed upon 
the ſame ground, for moneths, or dayes, by the inge- 
rious Artiſt, 7: 


The uſe of Table bs 


The praQical uſe of the (aid"firſt Table will be ma- 
nifelt by ſolving this following queſtion , viz. How 
much ready money will diſcharge'345 7. 15 5. 64. due 
at the end of 5 years to come, by rebating ſimple inte- 
relt at the rare of 6 per centum; per annum ? Anſwer, 
265 1. 195. 734. which is thus found out ; viz. In the 
preceding Table I. right againſt 5 years, I find the 
decimal ,76923 , which ſhews that 1}, dve ar-rhe 
end of five years to come is worth in ready. mo- 
ney .76923, (that is, 15 s.- 4+ 4.) then inſtead 

"of 15 4.64, mentioned in the queſtion propounded, 
taking the decimal .775 which is equal to 15 s. 6 4+ 
( the ſame being reduced according to the fifth rule of 
he 23, chapter of the preceding book ) I ſay , by the 
Rule of Three I 
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1 . ,76923 :2 345-775 R ( 265.980F + 
That is to fay, if 1/. give .76923/. what will 


345.775 |. give? Anſw. 265+9805 /, for multiply. 


' ing 345-775 by .76923, according to the ſecond 
Rule of the :6. Chapter of the preceding Book, the 
produt will be 265.9805, that is, 265 1. 19,, 
74d, - 


The ConſtruTion of Table 11. 


The numbers in the ſecond Table are found out by 
the addition of thoſe jn the firſt, viz. the firſt number 
in the latter T able is the ſame with the firſt numberin 


the former, the ſecond in the latter is the ſum of the - 
firſt and ſecond in the former ; the third in the latter. 


is the ſum of the firſt, ſecond and third in the former, 
and in that manner the reſt are found, ( thereaſon of 
which compoſition is manifeſt from the;example of the 
eleventh Rule aforegoing, ) otherwiſe, the numbers 
in T able Il. may be found more ealily thus, viz, the 
firſt number in the ſaid Table II. is the ſame with the 
firſt number in Table ), the ſecond number in the lat: 
ter Table.is compos'd of the ſecond number in the for- 
mer.and the firſt in the latter, the third number in the 
latter Tableis compos'd of the third number in the 


ſormer and the ſecond in the latter, the fourth in the 


latter is compos'd of che fourth in the former and the 
\ thirdin the latter ; the like is to be underſtood of the 
reſt of the numbers in Table Il. which might be conti- 
nued to more years, and ficted to other rates of inte- 
reſt , but I ſhall ſpare that labour, in regard a re 
equa 


ny as _ ous HHv= iy, Gagm, c, SHOES. 


ChaP. 5. Intereſt. | 349 
equal way of finding out the preſent worth of an 
Annuity , agreeable to the accuſtomed and practical 
rates of buying and ſelling Annuities, or Rents, for 
terms of years, is grounded upon a computation of 
intereſt upon intereſt, as will hereafter be made mani. 
feſt, for at ſimple intereſt an Annuity will he over. 
valued. 


— 


The uſe of Table Il, 


The uſe of T «ble 11. will appear by this following 
example ; viz. What is the preſent worth of an Annui- 
ty of 1co1, per annum payable yearly during the term 
of five years , difcomprt or rebate being made ar the - 
rate of 6 per centam , per axnum , limple intereſt ? 
Anſwer, 425 1. 18 5. o54, very near, which is thus 
found out, viz. In the preceding Table II. right 
againſt five years, I find this number 4.25939;, 
which ſhews that an Annuity of 1 /. payable yearly 
during five years,is worth in ready money 4.259393 /. 
(thatis 4 /. 5 5. 2 a, and ſomewhat more) therefore, 
I ſay, by the Ruleof Three , 


RN l. '3 
1 . 4.259393 :: 100, (425-9393 


That is to ſay, if 1, give 4.259203 /. what will 
100 /, give? Anſwer, 425 |. 18s. g3 4. very near, 
for by multiplying 4.259393 by 100, the produt | 
(according to the ſecond Rule of the 26, Chapter of 
the preceding Book) is 425.5393, that is, 4251, 
18s. 54 very near. Which operation being com- 
pared with the manner of folving the ſame queſtion 
before mentioned in the eleyenth Kule of this Chaprer, 

the 


\ 
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the great benefit of Tables of this Kind in point of 
expedition will be apparent. | - 
XII. When. it is required to know, Il !* 
of the forbea- yoo what ſam of money any propoun. 
rg: lon ded principal forborn any number of ll |? 
a8. years will at the end of ſuch term be h 
augmented unto, intereſt upon intereſ} I ©*: 
being computed art a given rate, there muſt be found x 
rank of continual proportionals, more in number by * 
one then is the number of years in the queſtion ; of Ml © 
which proportionals the firſt is the principal aſſigned, 
the ſecond muſt increaſe or proceed from the firſt, the 
third from the ſecond, &c, in ſuch manner or rate, a , 
- 106 proceeds from 100 ( or as 108 from 1co, if the 
rate of intereſt be $8 per cextaw) then will the laſt 
proportional be the Anſwer of the queſtion : $o if 
300 pounds principal money be put forth at intereſt 
upon intereſt, at the rate of 67. for 100/. forone 
year, and all forborn until the .end of , years, there 
will then bedue 378.743088, or 378 /_ 14s. 10:4 
very near, as by the four following Rales of Three is 
manifell. | | 


z08 318 

312. . 337.08 
337.08 . 357.3048 
357-3948 . 378.741088 


00 .. 106 *: 


For the ſaid 3007 will at the firſt years end be 
augmented unto 318 /, which 318 /. being put forth 
as a principal tor i year, (will at the ſecond years end) 
be augmented unto 337.08 , again this 337,08 being 
pu 
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put forth as a principal for 1 year, will ( at the third 
years end) be augmented unto 35743048, in like 
manner 357+3048 being put forth. as a principal for 
1 year, will (at the fourth years end) be augmented 
unco 378.743088 which is the number required by 
the queſtion, Andif the work be well examined, it 
will appear, ('as was before declared) that the prixcs- 
pal firſt aſſigned, to wit 300 /. and the numbers re- 
ſulting ſucceſfively at the ends of the ſeveral years are 
continual proportionals , . viz, theſe five numbers 


zoo | 318 | 337.08 | 357.3048 | 378.743088 


are ſo qualified, that if the ſecond be multiplied by ir 
ſelf, the produc will be equal to the produc of the 
firſt and third ; alſo if the third .be multiplied by it 
ſelf, the product will be equal to the produdt of the 
ſecond and fourth; In like manner, if there were 
more continual proportionals in a rank, if any one pro- 
portional which is placed between two next on each 
ide of fuch one, be multiplied by it ſelf, the pro- 
du& will be equal to the product of thoſe two ex- 
tremes ( which is a property peculiar to continual 
proportionals, ) 

Note here by the way, that-if any Two wambers 
two numbers be propounded, ſup- #1" given to 

| : . | fiudathird, a 

poſe 300 and 318, and it be requi- +5 5&4, 
red to find to them a third, a fourth, 5c. in conci- 
a fifth, &c, in continual proportion, »#al properti- 
multiply the ſecond proportional 318 #9 
by it felf, and divide the product 
101124 by the firit proporcional zoo, ſo ſhall the 
quotient 337,08 bearhird in continual proportion ; 
In 'ike manner if you multiply the third proportio- 
nal 
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nal 337.08 by .it felf, and divide the produg 
7 13622-9264 by the ſecond proportional 318 the 
quotient 357.3048 ſhall be a fourth in continug/ 
proportion, and after the' ſame manner a fifth x 


ſixth, or as many as you pleaſe may be found 
Out, 


From what hath been ſaid by way of explication of 
the preceding twelfth Rule, the following Table 111, 
is deduced, the conſtruQion and uſe whereof is atter 
wards declared 
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Tle ConſiruTion of the preceding Table In, 


Tol 
The numbers; 1, 2, 3, 4, &c. to 3o, in thefrlfl” © 
column on the left hard :gmfie years; the numbeeM”* 
4, 5, 6, 7, $8, 9, 10, 11, and 12, placed at the a 
head of the reſt of the columns ſignifie rates of intel '? 
reſt, for 1001. lent for a year, and the numbers pl A 
ced inthe ſeveral columns underneath thoſe rates 0 ot 
intereſt, are found out by the Rale of Three inde h 
mals, in manner following, viz. * 
I, 1600 «- 164 32-4 - {2s 
IT. 100 + IC4 :: 1,04 .. ( 1.0816 
Il', | 100 , 104 :: 1.0816 ., (1.12486 
| | ut 
That is to ſay, Firſt. if 1007, put forth at intereſt far , 
a year be avgmented to, 104 /. at the years end, wha c 
will 1/7, bethen augmented unto at the fame rare!fill © 
Anſw. 1,cg01. (thatisa 4. 09. 94. 2 ff, and fone. 1 
what more ) which 1.04 (or 1.04000, the cyphen p 
after .the 4 being of no value in decimals ) isthe firl 1 


nuniber in the ſecond column belonging to 4 pr 
cexturm , and is placed right againſt 1 year in the firl 
Cc0jum, Sn. | 
Secondly, ſay if 100 /, lent ſor a year be augment: 
tedro 104 /, at the years end, what will.1.04 /. be 
then avgmented unto at the ſame rate ? * Anſv, 
I.0816/, (thitis1/. 15.74. 2f, +) which 1.0816 
15 the ſecond number in the ſaid column of 4 per cent 
and 1s placed right againſt 2 years in the firſt c0- 
lumn, | | 
| > Thirdly, 


» 
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' Thirdly, as 100 is to 104; fo 1s 1.0816 to 
1.124864 (or 1/1, 2s. 5d 2f.?) which 1.12486 
is the third number 1n the column of 4 jer centam, and 
is placed right againſt 5 years in the firſt column, Hence 
It appears, that 1 /, at 4 per centums , per annum, cOm- 

und intereſt, will at the end of 3 years be augmented 
pnto 1.124864 /. (hat 1s, 11, 25. 5d. 2F, and 
ſomewhat more, ) 

After the ſame manner the reſt of the numbers in 
the ſecond column, as alſo in the o:her colums are found 
out { mutatis mutanans) 


The uſe of the preceding third Table. 


weſt. 1. What will 136/, 15 5. 6d be augmented 
unto, being forborn 20 years, intereſt upon intereſt 
being computed at the rate of 6 per centum, per annum ? 
Aniw. 438 1. 13 2. 1 d, very near, which is thus 
loynd our. | 

Firſt, looking into the fourth column of the faid 
tid Table, to wit, that column which hath the fgure 
6 placed at the head of ir) 1 find right apiinſt 20 years 
the rumber 3.20713 , which ſhews that 1 /, being 
continued . © years at 6 per centum, rer aynum, CON- 
pound intereſt, and all forborn until the end of the 
laid term will. be augmented unto 3.2c713 /, ( thar 
$34.45. 1d 2f. and ſomewhat more) therefore 
after the 15 5, 64. in the queſtion is reduced to the 
decimal ,775 (by the fixreen h rule of the 23, 
| Chapter of the preceding book ) 1 multiply the faid 
tabulz” number 3.20713 by 136.775 (the ſum pro- 
pounded inthe queſtion) accord:ng ro che ſecond rule 
of the 26th, Chapter, fo the Produe is found to 
Aaz be 
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be 438.655, &c, that Is, 4381. T3 fo x 4. for the 


Anſwer of the queſtion, View tbe operation here fol 
lowing. 


I « 3.20713 :: 136,775 » (438.655 ? 
136.775 


Tm 
heart 


1603565 
2244991 
224499l ſ 
1924278 
902139 
320713 


_— — — 


438 | 65520575 


Dreſt. 2. If 3201. be forborn x1 years, at inte 
reſt upon intereſt at 5 per cemwm, per annum, What 
will be due at the end of thoſe eleven years for princi- 
p2l and intereſt ? Anſwer, 547 4. 65.1d,, Forin 
the third column of the third Table , under the figure 
five at the head of the column and right againſt 11 
years you will find this number 1.71033 which ſhews 
that x /,atthe end of 11 years will at 5 per centwm, ptr 
annzm, compound intereſt, be augmented to 1.71033 
(that iS 1/7. 24 4. 24, 1f, and ſomewhat more) 
wheretore by multiplying the ſaid 1.71033 by 320 
( the number of pounds propounded in the queſtion) 
the product will be $47.305, &c. that is 547 4. 65. 
1 4. ? for the Anſwer of the queſtion, See the follow- 
ing operation, | 


Intereſt | 359% 


s 7. 171033 ::- $30 ©:1.547,3905 5..... 
. 320 gents. | 


3.420660 
$13099 


—_ Y 
——m— 


_—— 


th 
| — 


RR m——_—_—_ 


547 | 30560 


After the ſame manner the numbers belonging to 
any of the other rates of intereſt mentioned in the 
third Table are to be uſed, 

X111. When an Annuity payable The manner of 
yearly 1s in- arrear- for any number of Joon #4 

».'» . nunities ini 
years, andijt is required to know what ©, ith 
the ſame will amount unto, compound 'aBowances of 
intereſt being computed for each parti- ixtere,; wpev 
cular Annuity from the time it became, ner. , 
due, until the end of the term of years, | 
the work will be as in the following example ;.. viz, 
Suppoſe an Annuity of 3co /. payable at yearly pay- 
ments be forborn, and all unpaid until the end of four 
years, the queſtion is, what will then be due, com- 
pound interelt being computed at ihe rate of 6 per 
centum, per aynum, tor each yearly'payment from the 
timeit becomesdueto the endof the ſ2id term of four 
years? Anſw. 13121, 7.5, 8 4. very near. 


-» . 


it is evident by the queſtion, that there mult be 
computed what 3007 due at the third years end will 
be augmented unto in one year (to wit the fourth 
year ) at6 per centum. Alſo what 300 /, due at the 
ſecond years end will be augmented unto in two years ; 
(to wit the third ard fourth years ) likew:f: what 
3001 due at the firſt years end, will be augmented 


Aax4s unto, 


ne gr wo_—_— 
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pnto, 1n the three following years, '{ to wit the ſecond, 
third, and fourth years) all which fams being added 
to 3007. ( the payment due at the end of the fourth I tion 
year , which is incapable of any improvement ) the IM me! 
aggregate or ſum will be the total money in Arrear at IM any 
the end of the fourth year, to wit, 1312**= 1, uM pro 


may appear by the following operation, > —_ fr0! 
| . *&'b as1 
The laſt payment -of the Annuity yer 
due at the end of the fourth year> 300, ſec 
1s mz 
W 


Again, the 300 /. due at the third 
fears end, will in one year after 3 
the rate of 6 per centum, be aug- 5 Oe 
mented unto ....+. 


"*Alſo 3oo /, due at the ſecond 
years end, will in two vears at the. 
rate of 6 per centum , per annum, 
compound intereſt, be augmented > 337,08 
unto ( as appears by the firſt ex: | 
ample of the twelfth Rule afore- 


goibg, Y | -: "Yo 
. Inlike manner,- 3007. due at the; | 
357-2048 


firſt. years end, will in 3 years be> 
augmenced unto .,.... 


| The ſum due at four years 
end SER Z | 


[ 
| 
| 


1312 3848 | 


The invention of the numbers before mentioned 
being well examined, it will appear that if an Annviry | 
pr Rent payable at yearly payments be improved to 
the utmoſt at imerel vpon intereſt ; and all forborn 

pO. Or 
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or reſpited unto the end of certain years , the total 
then due will be the ſum' of arank of continual propor. 
tionals as many 1n number as there are yeaily pay- 
ments, the fir{t of which proportionals is the firit (or 
any one ) Years rent, .and the ſecond proportional 
proceeds from the firit in the ſame rate as 1 06 proceeds 
from 100, if the rate of incereſt be 6 per cemturm, {'or 
25108 proceeds from 100, if ihe rate of interelt be- $8 
yer centum, Ke.) and fo | kewiſe the thi:d from the 
ſecond , the fourth from the chird' &c, ( after the 
manner Of the operation in the firſt example of the 
twelfth Rule of this Chapter, 


Otherwiſe, 


Find a principal which may have ſuch proportion tg 
300 as 100 hath to 6, and fay by the Ke of 
Three ; | | 


.6 . 190 :: 300 + 5JQcO 


That is to ſay, as 6 /, intereſt hath 1007 for a 
principal, ſo 3co /. intereſt hath- 5000 /. for a prin- 
cpal; then ſeek what 500 /, will be augmented unto 
being forborn four years at 6 per centum, per annum, 
compound interelt, (after the manner of the firſt 
example of the twelfth rule aforegoing) ſo will you 
ind 6312.3848, from' which fubtracting the (ad 
principal 5050 /. rhe' remainder (as before) 1s 
112.1848 /, being the ſum which 300 /, Annuity 
will be augmented unto at the end of four years, ac 
coiGing to the faid rate of intereſt, ihe Annuity being 
payable at yearly payments. ay" 


T be 
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T he reaſon of the latter Rule 


If a principal be put forth atiintereſt upon interef 
payable by yearly payments , and all be forborn until 
the end of certain years, the total then due is equal tg 
the aggregate or ſum of theſe three numbers, to wit, 
the ſaid principal firſt put forth, the ſum of the anny- 
al imple intereſts of that principal; and the utmoſt 
improvement of thoſe ſimple intereſts by computing 
intereſt upon intereſt; - wherefore if from the aid 
agprepate the firſt principal be ſubtrated, the remain- 
der muſt neceſſarily conliſt of the ſum of the annual 
ſimple intereſts, ( which are in the nature of an An. 
muity ) and the utmoſt improvement of thoſe ſimple 
intereſts ( or Annuity ) by computing intereſt upon 
intereſt, 


The Conſtruttion of the folowing Table IV, 


Upon the aforeſaid grounds, the following Ta 
ble1V. 15 calculated, to ſhew what one pound Annuity, 
payable at yearly payments, and forborn any number 
of years under 31, will amount unto by computing 
mtereſt upon intereſt at any of the rates exprell at the 
head of the ſaid Table, 

But the ſame Table may be more eaſily compoſed by 
the addition of the numbers in the preceding Ta: 
Ble TIT. in this manner, viz. the firſt number in each 
of thoſe cojumns in the following Table 1V. at the 
head whereof are placed the numbers 4, 5, 6, 7,8, 
9, 1O, 11, and 12, fignifying rates. of intereſt per 
centum, iS 1 Or unity, ' the ſecond number in each of 
thoſe columns in the latter Table is compos'd of 1 0! 

unity, 


/ 
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uoity, and the firſt number in the reſpeRive columns 
of the ſaid preceding Table 111. 

- Alſo thechird number in each of the ſaid columns 
of this latter T able is compos'd of 1, and the ſum of 
the firſt and ſecond numbers of the reſpeRive colamns 
of the former Table, and in that order the reſt are 
found out ; or more eaſily thus, the third number-in 
the /atter T able 1s compos'd of the ſecond number in 
the latter, and of the ſecondin the former , the fourth 
number in the /attey is compoſed of the third in the 
latter, and of the third inthe former, &c, But you 
are to obſerve that according to either of thefe wayes 
of compoſing the fourth Table by Addition, the num- 
bers in the preceding Table 11]. ought to be continued 
to more places then are there expreſt to prevent error 
which may happen by adding of defeRtive decimal fra. 


Rions, 
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Intereſt Appendix 


i, The uſe of the preceding Table IV. at 


The uſe of the ſaid fourth Tabye will be manifeſt by 
the manner of ſolving this Queſtion, vsz. If an An, 
nuity of 20/1, payable by yearly payments for fiſteen | 
years, be all forborn or unpaid until the end of the 
{aid term, what will it then amount unto, upon a com. 
putation of intereſt upon intereſt, at; the rate of 6 
per centum, per annam ? Anſw. 4651, 105.44. 2 |, 
very near , as by the following operation is evident; 
For in the column belonging to 6 per centum, ( to wit, 
that column which hath the figure 6 placed at the head 
of ir) right againſt 15 years, you will find 23:27596, 
which ſhews that an Annuity of 1 /, payable art yearly 
payments for 15 years, will at the end of the ſaid term 
( compound. intereſt being computed at 6 per centum, 
per annum )-amount anto 23.275961. (of 23 /, 55, 

6 4, f) Therefore multiplying the ſaid tabular num- 
ber 23427596 by 20, (20 becauſe the Annuity 
propounded is 20/7.) the product will be 465.519 
char is 465 /. 104. 44d. 2 f. which is the Anſwer of 
the queſtion z view the following operation, 


I .©-23-27496 249.20. ( 465.519 k 
20 


465 [51920 


In the ſame manner the numbers in the other co- 
lamns are to be uſed. 


- XIV. When 


Chap. 5, Intereſt. 367 | 
XIV, When a ſam of money is due of inline 
at a time tocome, and it is required to compound Ru 
know what it is worth in ready m0» vereft, 
ney, rebate being made ar apiyen rate 
of compound intereſt , the work will not be much 
different from the twelfth Rule of this Chapter , 
viz. there muſt be found a ſeries or rank of con- 
tivual proportionals more in number by one, then 
is the number of years in the queſtion; of which 
proportionals , the firſt is the money propounded to 
be rebated , the ſecond muſt decreaſe or leſſen !from 
the firſt , the third from the ſecond, &c, in ſuch 
manner_ or rate as 1co decreaſeth from 106 ( or 
21 100 from 108 if the rate of intereſt be 8 per 
certam)) then will the laſt proportional be the an- 
ſwer of the queſtion : So if 37852435317 he due at 
the end. of four years wholly to come, it will be 
found to be worth in ready money 300 /. rebate 
deing made at compound intereſt at 6 per centum Y 
as by the four following Rules of Three is manifeſt, 
which may be proved by the preceding twelfth rule, 
where it will appear that geo /, being forborn four 
years, will at the ſaid rate of compound intereſt be 
augmented unto 378.743088 /, | 


L. I. 
378.743088 . 357.3048 


| ', 4357 3048 « 337.08 
106 , 100 :: 13137 8 - 318 
318, « 30O 


TOR 


368 Intereſt, Appendiz, 

Upon . this ground, the following 'Table V, jy 
calculated to ſhew what one pound due at the endo 
any nynber of years to come , is worth jn preſent 
money, Tebare being made at the rates of compound 
intereſt., mentioned in the ſaid Table, by the hel 
whereof and of Afzltiplication , queſtions of rebate 
for any ſum propounded may be performed without 
conſiderable error, 
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Intereſt, A ppendii 


The Conſtru@ion of the preceding Table V, 


The numbers i, 2, 3,4, &c- to 30, in thefi 
column on the lefe hand , (ignifie years; the nun 


bers 4,5, 6,7, 8,9, 10, 11, and 12 placed att 


head of the reſt of the columns fignifie rates of intere 
for 100 {. lent fora year, and the numbers placed in 


the ſeveral columns underneath thoſe rates of intere 


are found out by the Rale of Three in decimals, in man 


ner following, viz. 


WH; 104.100: : ,06153B4615T. (,9245562.8 
Ill. | 104. 100: : ,9245562 &c, .. ( 888996? | 


That is to ay, Firſt, if 104 decreaſe to/ 106; or il 
1041. payable at the end of a year tocome be wor 
1001, ready money , what ready money is 1 /. due 


at the end of a year to come worth '? 'Ayſwer 
.9615384615* (or 19.5. 24. 3 f. very near) « 
that ,961538 is the firſt decimal in the ſecond coſumi 
belonging to 4* per centnm, in Table V, and is place 
right againſt1 year inthe fi: ſt column, | 

Secondly , ſay in like manner if 104 decreaſe t0 
1009, what will .9445354615, &c, ( the decimil 
found by the firſt rule of three) decreaſe unto! 
An(wer, .9245562, &c. the firſt 6 places whereof, 
wir, 4924556 arethe ſecond decimal in the faid 0: 
lumn of 4 per centum, which is placed right againſt wo 
years, | 


Thirdly, 


T. | 104+ 100:: 1 , ( ,9615384615 & 


a 


thap.5. Intereſt, 373 
Thirdly, as 104 is to 100, ſois ,9248562, &c. 
the decimal found by the ſecond Rale of Three) to 
$83996t (or 175. 94. if. t) which is the third 
lecimal in the column of 4 per centam. Hence it ap- 
ears that 1 /. due at the end of three years to come is 
yorth ,888996, + (or 17 5s. 9 4. .1 f. and ſome- 
rhat more in ) ready mbney rebate being made at the 
lace of 4 per centum , per annum , compound in-' 
ccrelt. | 
After the ſame manner the reſt of the decimal fra- 
ions in the faid ſecond column, as alſo in the other 
columns are found out ( mutatis matanais.) 


Jo 
) 


The uſe of the preceding Table V. 


To exemplifie-the (aid fiſth Table, let it be required 
to find out how much ready money will diſcharge a 
debr of 356 /. payable at the end of ſeven years to 
;FWcome , by rebating at the rate of 7 per centam, per 
amm, compound interelt? Anſw. 2211, 13511 d. 
3f, very near, Forinthe fifth column, at the head 
whereof is placed 9, ſignifying 7 per centun; , right 
2painſt 7 years., I find .622749, which ſhews that 
11, due at the end of 7 years tO come 1s worth in pre. 
ſent money .622749 decimal parts of a pound, re- 
bate being made at the ſaid rate of compound intereſt, 
Therefore multiplying the ſaid tabular number 
«522749 by the ſaid 3567. (the debt propounded,) 
the produ&t ( according to the ſecond rule of the 
26th, Chapter ) will be 221.6998, &c. that is, 2210. 
13s, 114d. 3f. whichische Anſwer of the queſtion. 
Ke the ſubſequent operation, 


Bb 3 
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EF: 622749 :: 356 , (221.698 t 


356 : ; 
3736494 . Wcot 
3113745 the 

1868247 _ ——— 
— - pri 
221 | 698644 | CE 
Ny | __ ©: 
th 


In the ſame manner the numbers in the other « 
lamns are to be uſed. | 
lh Ive finding out the preſe 

worth of an Annuity, 1s grounde 
ule ep upon this be peroanl ro *- If th 
computation of Preſent money which is paid for the 
compound iu- purchaſe of an Annuity , ro continue 


To fond the pre- 


Ferefh, any term of years, be put forth at anyiſſ c: 
rate of compound intereſt, and all ** 
f forborn untill the end of the ſaid term, and thatthe 
total money then de be put into one Scale : Alſo if .; 
the total ſam of the utmoſt improvements of theſW _ 
annual payments of the Annuity , put forth at the 
fame rate of compound intereſt , from the timethoſe 
annual payments become due until rhe end of the 0 
- term, be put into the other Scale, the ſcales muſt bei © 
even; »;z. the ſaid two total ſams of money mult 
be equal one to the other. | ceY 
' Now to find out ſucha preſent worth of an Atinur 
ty, there are divers wa ky ſome of which [ſhall here 
explain by examples: Ds ds A 
| Firſt therefore let it be required to find the pre- - 
{ 


ſent worth of an Annuity of 37$.743088 l. 0 
0 ; Cab 3 * + a3 Wy ; 04 c at 


Chap.s5. ' Intereſt, 375 
continue three yeares compound intereſt being 
computed at, 6. per centum., . per annum, Anſwer, 
1012.3848/, - ME WO a Joby? es, 

[t is evident by the queſtion that there muſt be 
computed. . ( after the manner of che. Example upon 
the fourteenth Rule. aforegoing ) the preſent worth 
of 3785243*Z2 }, que atthe firſt years.end; alſo the. 
preſent worth of the 'like fum . due ar'the ſecond 
years end, andin like manner for thethird year; all 
which particular preſent yalues being.added tog her, - 
the aggregate or, ſum will be the tocal preſent worth 
of the Annuity propoynded , viz. _ Sui 
378.743088./, payable at, the end) _ 
of one year is worth in_ready mo-& ho © 
ney (as is;evident by the fourteenth 35743048 
do YEE HA 


4 


Ka T4 


Alſo the like ſum payable at the 
end of 2 years to come is worth inp 337.08 - 
ready money. «'.. * IC 


Again , the like ſum payable at 
the end of three years to come, is> 318. 


worth in ready money +, , , 


\ 


Therefore the total preſent worthA | 2 
of an Annuity of :378.74.3088 {. ro IO12, 3848 Ip 
continue 3. years is. v4.6 7; 6 | 8 


Otherwiſe, * 


Find a Principal which may be in:fach proportion 
to the propounded Annuity 358;742088 /, as 100 
: tO 6, ' Which will be exatly 6312.38,8 /, 
or 


Bb 3 | 6 
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6 . 100 :: 398:743088 , 6312 ,3848 


Then ſuppoſing this Principal ſo found to be a ſun m 
due at the endof three years to come, find what. MW of 
will be worth in ready money , by diminiſhing iM m 
according to the fourteenth Ryle of this Chapter, MW th 
ſo you will find 5300/7. for the ready money equi-M A 
yalent to the ſaid 6312.3848/. due at the end of c« 
4 three years, which ready money 5300 /. being MW »: 
MM ſubtracted from the ſaid 6312.5848 /. leaves (vl 
before) 1012.3848 1. for the preſent worth of the 
faid Annuity of -378.743088 /. to continue three 
years, compound intereſt being allowed at 6 pr 
Cemurm, per Anurm, | . 


The reaſon of the latter Rule. 


It will not; be difficult to apprebend that if 
6312.3848 /, ready money be-put forth as a Prin- | 
cipal at intereſt upon intereſt , it will at three years 
end he augmented unto - an Aggregate or fum 
compos'd of theſe three numbers: ; - ro wit, the 
faid Principal 6312.3848; the ſum of the annual 
ſimple intereſts of that ' Principal; and the ut-' 
moſt improvement of thoſe ſimple intereſts 
by. interett upon; intereſt : Arid- becauſe (by 
the aperation - aferegoing) 530a /. ready  mo-/ 
ney (part of the ſaid ready maney :6312.3848. ) 
will at three yeares end be augmented Sow 

| POS = PE 5 | 6320. 
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 Chap.5. Tntereſs. 377 
6312438481. part of the faid Appregie, there. 
fore 1012.3843 /, the complement or remaining 
part of the ſaid ready money 631243848 /, mult 
neceſſarily þe augmented unto the complement. or 
remaining part of the ſaid Aggregate, which re- 
maining part laſt mentioned is compoſed of the {um 
of the aforeſaid fimple interetis, and of their ut- 
moſt improvement at intereſt upon intereſt, that js; 
the ſaid remainder is the utmoſt improvement af an 
* Annuity of 378,743c88 1. tocontinue three years, 

compound iptereſt being allowed at 6 per cextum , 
fer aunume 


The Conſiru@ion of the following Table VI, _ 


Upon the aforeſaid grounds, the following Table 
VI. is calculated, to ſhew how much ready money 
an Annuity of one pound to continue ary number of 
yeares under 31, and payable at yearly payments, is 
worth, upon a computation of compound intereſt ac 
any of the rates per centum, mentioned at the head 
of the faid Fable, Bur the faid Table VI. may more 
eaſily be compoſed by the help of the preceding Ta. 
ble V. in this manner , viz. the firſt number in 
every of the Columns ( except the Column of years) 
in the following Table VI. is the ſame with the firſt 
nomber in the ike Columns reſpeRively in the pre. 
ceding Table V. the ſecopd number in each of the 
ſaid Columns of the fixth Table is the fum of the 
firſt and ſecond numbers in the reſpeRive Columns of - 
the fifth Table; . the third number in che ſaid Co- 
lumns 


378 Intereſt. Appendix, 
'lumns of the ſixth Table is the ſum of the firſt | (6. 
cond and third numbers-in the reſpeRive Column 
of the fifth Table: Or yet more eaſily thus , the 
third number in the fixth Table, is compoſed of the 
third in the fifth Table and of the ſecond in the fixth, 
the fourth number in the ſixth Table is compoſed «f 
the fourth inthe fifth and of che third in the fxth, 
the like is to be underſtood of the reſt, But you are 
ro obſerve that according to this way of compoſing 
the fixth Table by Addition, the numbers in the 
| fifth: Table muſt be continued to more places then are 
there expreſt, to prevent error ariſing by the addition 
of defeRive Decimal fraQtions, 
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' The uſe of the preceding Table VI. 


The uſe of the ſaid ſixth Table will appear by the 
manner of ſolving "theſe two ſubſequenc queltions; 
VII | : | 

Ozeft. 1. Whatis the preſent worth- of an Annui- 


pay ments'for 21 years, accomptivg intereſt upon in- 
rerelt at the rate of '6 per+ centum, fer annum ? 
Anſw.. 6581. 15 5. 94. very hear, thus found ont; 
In the. fourth Column of the-preceding Table VI, 
under the. figure 6 at the head; and righc_ againſt 20 
| years, -] find 11.76307, which ſhews that an Annui, 
ty of x1. payable by yearly payments for 24 years, is 
worth in preſefit money 1 1.76407 /. (or 111.155, 
3 4, 1f. and ſomewhat more intereſt upon intereſt 
being compured on both fides at ibe rate of .6per cent 
tum, fer annum, therefore multiplying the; ſazd- tas 
bular number 1 1.76407 by 56, (56 befaufe the 
Annuity propounded is 561: ) the produdt, :( accord: 


ding book) wili be-found to be 65$.78=, &c. that 
is 658. 15 7, 94. very near; wherefoi c iiconciude 


vicw the following operation. EB 
- x , 11,78407 ::.56 « (658,787 } 
PR oy | 
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ty or rent of 561. per aumnam, payable by yearly. 


ing to the {ecord rule of the 26. chapter of the prece. 


that the Anſwer of the queſtion js 658 /.:15 4+ 947 
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'Oxeft, 2.- What isthe preſent worth of an annual 
rent of 45 /. payableby yearly payments for 21 years, 
intereſt upon intereſt being computed at 10 per ceutwm, 
yer annum ? Anſw. 3891, 35,104. very near; -for' 
in the Column of Io per cexram, in the ſaid fixth-7 a-” 
b!e, right againſt. 21 years and under 10 at the head | 
find this number 8.64869, which ſhews that at ' 10 
fer centurs, compound intereſt, an. Annuity or rent 
of 1 7. payable by yeariy payments for 21 years, is 
worth in ready money 8.64869 /. that is 8/, 12 5. 
11 4. 3 f. therefore multiplying the faid' tabular 
number 8.64869, by 45 (the rent propounded ) 
the produQ will be 389.191 + that is 389/4 35. 
10 d. very near, which is the Anſwer of the: Que» 
ſtion, ape wks Fs p33 


4324345 
3459476 


x £ 


389! 19105 | 


In the ſame-.manner the 'numbers in' the other Co. 
lumns of '7able VI. are tobcufed. ' TO ML: 
Moreover the numbers in the ſaid To. fad lhot 
fixth Tab/#Will at firſt fight ſhew how may: yars. 
many years purchaſe an Annuity to Par, «» 

] | Annuity or a 
continue any number of years under 3 1 Lesſe for years 
s worth, to be ſold for preſent money, js worth.” _. 
compound intereſt being computed on 
both ſides, at any of the ſaid rates 4, 5, 6, 7, $, 9, 
lo, 11 and 12 per centum: foif you defire ro know 


how 


_ 
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| how many years purchaſe an Annuity. iſſuing out of 
Lands for 21 years to begin preſently,is worth,if it were. 
to be ſold for ready money, when che currenc rate of 
ineereſt is 6 per cext#1 ; Seek inthe firſt Column of Moll; 
Table VI. for 21 years, and carry your eye from 
thence. <quidiſtant -to the head-line *of the. Table till 
you-come under 6, which ( as before hath been ſaid) 
ſignifies 6 per cemtam. - SO in the fourth Column you 

will find 11.76407, whereof you need only conſider 
' 11+76, which ſhews thac the ſaid Annuity is worth MW + 

x1 years purchaſe, ( or 11 times: one years rent what. I c:« 
ever it be) and76 parts of one.years purchaſe divided W mn 
into*100 parts, or 11% years purchaſe and a little Ml «4 
more, - The ſame Annnity when money: was at8 per Ml 18 
centum was worth 1o years purchaſe and about 5; 
part of a years purchaſe more, asthe number inthe IJ 4- 
Column of 10 per centz#m right againſt 21 years will W {þ; 
diſcover, : Ba of 

In like manner ſappoſing 10 per centum tobe afic Ml 71 

rate tobe allowed in the valuation of Leaſes of hou- 

ſes, the Leaſe of a houſe for 21 years will be found 

by the ſaid Tabletro be worth $ years purchaſe and 
32+ parts of a years purchaſe , or $ years purchaſc 
and an half, and half a quarter of a years purchaſe, MW jy 
and ſoniewhat more ;. But note here, that-.in valuing MW th 
of :Ceafes, the; rate per centum is tobe fer higher or MW 
[lower according to the goodneſs of the thing lealed, MW a 
and the certainty or uncertainty of the rent., it 
OE: XV1. When a ſum of money is pro- 

" ox ow pounded, and-it is required to know WM 

x; ph = what Annuity (to continue-any., num W 7 
pound intereft. ber &f years, and according to any gives 

| | rate ) that ſum will buy, you may pie 

ſuppoſe at pleaſure an annuity for the term of yer « 


propounded, 
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pounded, and find the value of that Annuity in ready 
money ( according to the fifteenth Rule aforegoing )- 
atithe rate aſſigned ; then will the proportion be as 
followeth , Te, 


- As the value founa is F proportion to the [ups 
poſed Annuity, fois the ſum of monty propounaed; 
ro the Annuity required, _ 


Soif itbe required to find what Annuity to begin 
preſently, and ro continue 3 years, 5091. in preſent 
money will purchaſe, compound intereſt being compu- 
red at 6 per centum, per annum, The Anſwer will be 
187]. 1 54 14, very near, 
| For preſuppoling an Annuity at. pleaſure, to wit, 
378.743088 1, payable yearly for 3 years, the value 
thereof in preſent money will { by the fifteenth Rule 
of this Chapter) be found to be 1012.3848 /; 
Therefore by the Rale of Proportion, ſay, 


1612. 3848 + 378,743088 : J $00 ; 187,054; 


That is to fay, if 1012 33487. in ready money 
will buy an Annuity of 398.743088 /. (to continue 
three years) then 5001, in preſent money will pur- 
chaſe an Annuiry (to continue the ſame term of years, 
and at the ſame rate of intereſt ) of 1875954, &Cc. 
that is 187 /; 15; 14, very near, 


' The ConftruGion of the following Table VII. 


Upon "this ground the following Table VII, is 
eaculated ro fhew what Annuity ( to continue any 
58 term 


"- 
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termof years under 31, and at any. rate of intereſt 
mentioned at the head of that Table) one pound 
will purchaſe , by which Table , and by the help 6f 
Haltiplicati.n, queſtions concerning the parchaſe of 
Annuities, Rrnts or Penſions, by any ſum of ready 
money propounded, may be reſolved withour conlide- 
rable error, But a more ready way to make the ſaid 
T able VI. 'may be this following, viz. 
Foraſmuch as it is evident by the conſtruRion of the 
third Tab/e aforegoing, that one pound ready money 
15 equivalent unto 1.06 /, payable at the end of a 
year to.come, at the rate of. 6 per centum, per annum ; 
therefore this 1,06 is to be the firſt number in the 
Column intituled 6 per centam- in the ſubſequent+ Ta 
ble VII. Again, the preſent value of one pourd 
Annuity to continue two years at the ſaidrate will be 
found by the preceding Table VI. to be near 


ſy, 
1,83339 « 1 :: I « ,54543, &c. 


That is, if r,83339/. ready money will purchaſe 
an Annuity of x /. (to continue two years; ) what 
Ar.nutty to continue the fame time will 1/, in pre- 
ſent money purchaſe? Axſwer, an Annuiry of 
545437. thatis, 10s, 114. very near, to continue 
ewo years; therefore the ſaid Decimal .54543 /. is 


to be placed as the fecond number in the foarth Co-, 


lumn of che ſubſequent Tab'e VII. Hence it follows, 
that if x or unity be divided by every one of tbe 
numbers in all the Colamns of Table VI. except the 
feſt Column of years , the quotients will give the 

reſpective 


1.$33391.. Therefore by the Rule of Proportion, 
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treſpeQive numbers to be placed inthe like Columns 
of the following Table Vil, In which operation ic 
will be requiſite, that the numbers in the preceding 
T able VI. be continued.to more places then are there 


expreſt, to prevent ertor that will atiſe by adding of 
defeRive decimals. 
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The uſe of the preceding Table VII. 


Larft. x. What Annuity or yearly rent iſſaing | 
out ot Lands, to begin preſently , and to continue 

14 years, will 3207. purchaſe, compound intereſt 

being reckoned on both ſides, at the rate of 6 per 

centim , p:r annum? AnſWw. 341. $5. 64. very 

near, which is thus found out, viz, In the fourth 

Column of the preceding Table VIF. under 6 at the 

head of that Colunn, and right againſt 14 years you 

will find this decimal .:0758, which ſhews that one 

pound ready money will purchaſe an Annuicy of 

.1o758 /. (ihatis 24 14, 2f. +) therefore mul. 

tiplying the ſaid decimal .10738 by the ſaid 320; © 
the produRt ( according to the ſecond Rule of the 

26th. Chapter of the preceding Book ) will be found 

to be 34 425, &c. that is 34.7. $5. 64. ver 
which is the A»/wer of the queltion, 


In like manner, if 10 per centum be thought a fir 
rate of intereſt to be allowed in purchaſing Leaſes of 
500 /. will buy a preſenc yearly rent of 63 /. 


houſes 


18 +. 1 d. payable for 16 years out of a houſe, For 
uciderneath 1 0'at the head of the eighth Column 


T0 ,10758 ; 


"JIO 


215160 
32274 


; 34 [42560 
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: 320 » (344425 ? 
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right againſt 16 years, (in the preceding Table VII. ) 
you will find this decimal ,x12781, which being multi» 
plied by 5oo, ( the number of pounds propounded: to 
purchaſe the Leaſe) the produR will be found to be 
63+99500, that is, 63/7. 18s. 14,?, as by the, 
ſubſequent operation is manifeſt, ] 


I + ,12781 :: 500 » (63.905 
5cO 


63 | 90500 


XY 11. Upon the ſame foundations The making of 
which 6 laid in xe 134, 33, ko TY 
14, 15, and 16 Rules of this Chap. "iP 
ter, for the making of Tabies which ws fd 
reſpe&t yearly payments; Tables may 
be made for balf yearly and quarterly payments, the 
intereſt of xo00/7. for +year, and likewiſe for 4 year 
dei-g firſt agreed upon: For if we ſuppoſe that at 
the rate of 6/. for 1001. fora year, the intereſt of 
1001, for year is 3 /, the numbers 100 and 103 are 
to be uſed in the ſame manner to calculate T ables for 
balf yearly payments, 25s the numbers 100 and 106 
bave been before uſed to form T ables ſor yearly pay» 
ments; But if atthe rate of 6 per centum, per annum, 
the intereſt of 100 1. for & year ouphe ro be ſuch, that 
being added to the faid principal 100 /. and the whole 
put forth at intereſt for the next half year, at the(ſ-id 
rate, the ſum then due (to wir, at the years end ) 
muſt exaQtly amount unto 106/, Inthis caſe a Geo» 
metrical mean proportional number betweea the 
extreams 100 and 106 muſt be ſought, which mean 
will (by the following 1$. Rule ) be found ro be 


Cc 4 "... "Near 
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near 102,956301 +. And then the ntmbers roo 
and 102,956301, &c, are to be uſed inſtead of the 


numbers 100'and 106 in manner aforeſaid. In like 


manner, if it be ſuppoſed that at the rate of 6 per 
. centurs , per annum, the intereſt of 100 /, for} year 
is 1/. 10s, Or 1,57. thenumbers 100 and1o1.5 are 
to. be uſed for the calculating of Tables for quarterly 
payments, in the ſame manner as the bat pea 109 
and 106 for yearly payments, But if art the rate of 6 
per centum, per annum , the intereſt of 1001. for {4 


year ought to be ſuch, that being added to the ſaid 


Ioo/, and the whole put forth at the ſame rate of 
Intereſt for the next £ year, andin that manner for the 

third and fourth quarters, and that the ſum due at the 
years end muſt exatly amount unto 106/, In this 
caſe a ſeries or rank of five numbers in Geometrical 
proportion continued muſt be conſidered , viz. the 
principal 1007. ( which is the leſſer of the ewo ex- 
cream proportionals ) the three ſums (compoſed of 
principal and intereſt ) due at the end of the firſt, ſe. 
cond, and third quarters of the year, ( which are the 
three mean proportionals) and 'ro6 /. .due at the 
years end, ( which isthe greater of the two extream 
proportionals; ) now between the ſaid extreams 109 
and 106, the firſt ( to wit the leaſt ) of the ſaid three 
mean proportionals is to be ſought , which ( bv the 
following Rule of this Chapter) will be found to be 
near 101.4673 *, And rhenthe nambers-100 and 


101.4673, &c, are to be uſed inſtead of the numbers 


-100 and 106 in manner aforeſaid. 

es a PI XV11T. Two numbers being 

o find a Geometrical \;,-n to find a Geometrical mean 

mean proportional 

number between 1wa proporcional between them ; mul- 

wnmbers gives, © Tiply the two given numbers one 
| by 


Appendix. 
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if by the other, and extra the ſquare root of, the-pro. 
e duc, ſo is ſuch ſquare root the mean proportional | 
* Ml fought - for example, if 8 and 18 are two numbers 
"© given, ard it is required to find 'a mnean namber Geo. 
' MW metrically proportional between them, multiply' 18 
WW by, ſois the produRt 144, whoſe ſquare root is 12 
' Wl for the mean proportional ſought, ſo thar 8, r2 and 
18, are three numbers in Geometrical proportion 
| Ml continued, viz. As 8 is in proportion to 12, ſois 12 
MW r018, In like manner a Geometrical mean propor- 
| WY tional between the extreams 100 and 166 will be found 
| Wl near 102.956301 ?. 


XI1X. Twonumbers being given, to | 

\ find the firſt of two Geometrical mean be ken mel 16 
, proportional numbers between the Cx trical 5600aÞ 
I efeams given : multiply the ſquare of proportional | 
the leſſer extream by the grezter , and numbers Je. 
extra the cube-root of the produRt, ſo 2201 two "wa 
1s ſuch cube root the leſſer of the two _ cooradns 
mean proportionals required ; for ex- 

ample, if 8 and 27 are aſſhgned for two extreams, the 
lefler mean will be found 12, ſor ?ccordivg to che rule, 
the ſquzre of 8 the leſſer extream is 64, which beins 
multiplied by 27 ( the greater extream ) producech 
1728, whoſe cube root is 12 theleſſer mean ſoughc, 
then may the greater mean be found more eaſily by 
the Rule of Three, for $ .: 12 3: 12 . 18, ſothar 
12 and1B are two means Geometrically proportional 
between the extreams 8 and 27, viz. theſe four nur A 
bers are in Geometrical proporrion continned, to wit, 
$, 12 , 18 and 27. : 


YY. Two 


392 Tatereſt, Appendix. 
near 102.956301 +. And then the ntmbers 100 
and 102.956301, &c, are to be uſed inſtead of the 
numbers 100 and 106 in manner aforeſaid. [n like 
manner, if it be ſuppoſed that at the rate of 6 per 
. Centuns , per annum, theintereſt of 100 /, for} year 
is 17. 10s. or 1.5/7. the numbers 100 and1o1,5 are 
to. be uſed for the calculacing of Tables for quarterly 
payments, in the ſame manner as the numbers 100 


and 106 for yearly payments, But if ar the rate of 6 


per centum, per aynum , the intereſt of 1001. for + 
year ought to be ſuch, that being added to the faid 
Loo /, and the whole put forth at the ſame rate of 
| Intereſt for the next & year, and'in that manner for the 

third and fourth quarters, and that the ſum due at the 
years end muſt exatly amount unto 106/, In this 
caſe a ſeries or rank of five numbers in Geometricak 


proportion continued muſt be conſidered , viz. the 


principal 10017. ( which is the lefler of the two ex- 
rream proportionals ) the three ſums (compoſed of 
principal and intereſt) due at the end of the firſt, ſe. 
cond,- and third quarters of the year, ( which are the 
three mean proportionals) and 'to6 /. .due at the 
years end, ( which isthe greater of the two extream 
proportionals; ) now between the ſaid extreams 109 
and 1096, the firſt ( to wit the leaſt ) of the ſaid three 
mean proportionals is to be ſought , which ( bv the 
following Ruleof this Chapter) will be found to be 
near 10144673 *, And rhenthe numbers 100 and 


101.4673, &c. are to be uſed inſtead of the numbers 


-1©0 and 106 in manner aforeſaid. 
XV111. Two numbers being 


To find a Geometrical given to find a Geometrical mean 


mean proportional 


number between twa proportional between them ; mul- | 


wnmbers given, © Tiply the two given numbers - 
. x: 
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y the other, and extra& the ſquare root of the pro. 
u&, ſo is ſuch ſquare root rhe mean proportional 
fought : for example, if 8 and 18 are two mumbers_ 
given, Arg It is required to find a mean number Geo. 
netrically proportional between them, multiply 18 
by8, ſois the produRt 144, whoſe ſquare root is 12 
for the mean proportional ſought, ſothar 8, 12 and 
8, are three numbers in Geometrical proportion 
continued, viz. As 8 is in proportion to 12, ſois 12 
1018, In like manner a Geometrical mean propor- 
tional berween the extreams 109 and 106 wili be found 
near 102.956301 7, 


XIX. Two numbers being given, to 
find the firſt of two Geometrical mean 7? 
| of two Geome - 
proportional numbers between the ex ju 
treams given : multiply the ſquare of proportional 
the leſſer extream by the greater , and mwmbers Ze. 
extract the cube-root of the produRt, ſo #2991 ro ex- 
s ſuch cube root the leſſer of the two pin — 
mean proportionals required ; for ex- ; 
ample, if 8 and 27 are aſſigned for two extreams, the 
leſſer mean will be found 12, ſor ?ccordivg to che rule, 
the ſquzre of 8 the lefler extream is 64, which beins 
multiplied by 27 ( the greater extream ) producech 
1728, whoſe cube rootis 12 theleſſer mean ſought, 
den may the greater mean be found more eaſily by [... 
the Rule of Three, for V .:12 t: 12. . 18, ſothar | 
| v0 


To find the fir 


12 and1B are two means Geometrically proportional 

between the extreams 8 and 27, viz. theſe four nur A "2 
bers are in Geometrical proportion continaed, to wit, : 
$, 12 , 18 and 27. be Wo 


FF x wo 


394  IDwtereſt, Appendix, 
To fndthefu® XX. Two nymbers being given, to 
of three Eeo- - find the firſt of three Geometrical mean 
antvenry ";,  proportionals between the extreamy 
Pre exo Piven; mulciply the cube of the leſſer 
extream num- Cxtream by the greater, andextrad the: 
bers given. Biquadrate root of the produQ, fo i 

. ſuch Biquadrate root the firſt (to wit, 
the leaſt ) of the three mean proportionals required y 
for example, if 2 and 32 aretwo extreams Piven, the 
firſt and leaſt of three Geometrical mean proportional; 
will be found tobe 4; for ( according to the Ryl:) 
the cube of 2 ( the leſſer extream given) is 8, which 
being multiplied by 32 (the greater extream ) pro. 
duceth 256, the Bsquadrate root whereof being ex- 
tracted ( according tothe 29, Rule of the 33 Chap 


( 


ter of the preceding Treatiſe ) gives 4 for the firſt and te 
leaſt of the three means ſought, the other means may I 
be eabily found Þy the Rule of Three for ® 
L 

2-. 4:42 4-$:::$. 16 11-16 + 3 ? 
So that theſe five numbers will appear to be in Geo- enc 
metrical proportion continued, to wit, I. 
"A: 4 <$-+ . 8-49 "' EPR , "wh "x 


In like manner the firſt and leaſt of three Geomerr:- "6 
cal mean proportionals between the extreams 100 and 


106 will be found te be near101.4673,&c. Thus have | ® 
ſhewed the moſt eaſie wayes(raiſed from clear grounds) , | 
to make T ables for the reſolution df the uſual queſtion WF ,., 
which depend upon the computation of intereſt, by the Ire 
belp of Aultiplication onely, 14 


2 eftions ſea 
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Nmeſtions to exerciſe the precedent T ables, with their 
aſe in ſolving Dueſtions of the ſame nature When 
the number of years exceeas 3O. 


Queſt. 1. If theLeaſe of ahbouſe be worth 153 /. 
Fine, and 161, yearly rent, payable yearly for 21 
years, and the Leſſee be defirous- to bring down the 
Fine to 5ol. and ſo topay the more Rex!, the queſtj- | 
on is what rent the Tenant ſhall pay, accompting 
compound. intereſt at the rate of 1o per centurm, per 
amum ? Anſwer, 270, 18 s. 14. near, 

Firſt find the difference berween the Fines which is 
103/, Then after the manner of the examples .of the 
uſe of the preceding Table VII. ſeek what Annuity or 
rent to continge 21 years, 103 /, ready money will 
purchaſe at 10 per centum , ſo will you find 111. 184, 
1:4, which being added to the oldrent 16 /. pives 
371. 18s, 14 4d, which the Tenant muſt pay to the 
end that the Fixe may be dimin ſhed unto 5oV/. 

2utrft. 2. There isa Leaſe of certain Lands to be 
let for 14 years for 2501. Fine, and 44 1. Regt per 

mm, payable yearly, but the Text is delirous to 
Pay leſs Rewt, viz, 20 pounds per annum, and to give 
agreater Fine ; the queſtion is what Fine ought ro be 

paid to bring down the rext to 20 /. per annum , ac- 

compting compound intereſt, at the rate of 6 per cept. 

fer annum © Anſwer, 4731. 15:74, 

Firſt find the difference between the Reyts , which 
will be 24 pounds per anmm. Then by the help of the 
| Preceding Table VI. ſeek what an Annuity or rent of 

24 1, per annum, tO continue 14 years, 1s worth in 
Ml "fad money at 6 per centum, per axnum , fo will 7 
hin 
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find 223/. T1 7d. which being added to the fir 
Fine 250 pounds, gives 473 +. 1 s. 74. which the 
Tenant mult pay, to the end the rent may be brouphe 
down to 20 l. per annum, 

Due. 3. There Is a Leaſe of certain Lands worth 
32 1, per annum, more then the rext paid to the Lord 
forit, of which Lyaſe ſeven years are yet in being, ard 
the Leſſee is defirous to take a Leaſe in rever ſoy for 
21 years, to begin when his old Leaſe is expired, the{M370- 
queſtion is, what ſum of money is to be paid for this}! 
Leaſe in reverſion , accompting compound intereſt ar {vic 
the rate of 6 per centum, per annum 0 Anſwer, 250 |, 4 
4 $. 2 a, | I 

Firſt by adding the 7 years of the Leaſein being, to MW) 
the 21. years you would have in reverſion after thoſe {9 
are expired , the ſum is 28, Then by the prec:dingMW"< 
Table VI. 006 


muity for 28 years at 6 per centum, 


The preſent worth of 1 /. An: we 
T3.40616 
compound intereſt, 1s Sh 


Likewiſe the preſent worth of 1 /. * 
Annui ; > 5.58233 wel 
nnuity for 7 years 1s — yea 
Therefore, the ance of thoſe 7 
reſent worths, ſhall be the pre-(_ S 1 
Tos value of 1/, Annuity "0M 782333 Wa! 
years ini reverſion after 7 years--—— ry 
e 


yearly rent propounded ) gives the 


Which multiplied by 32 ( the 35 
250.36256_ 
Ax{wer of the queſtion. 


Other wiſe 
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_ Otherwiſe thus, . 


firſt by the help of the faid Table V!. find out how 
nuch 32 /, yearly rent for 21 years is worth in ready 
noney, as if the 21. years were to begin preſently , ac 
he rate of 6 per cextam, which ready money will be 
hund 376.45024 /. Then by Table V. find what 
:16.45024 /, dueat the'end of 7 years to come, is 
xorth in ready money , fo will it be 2501. 7 s. 2 d+ 
phich agrees with the Anſwer before found. | 
9ueſt. 4. One would beſtow 630 /. to purchaſe 
z preſent yearly rent or Annuity of 60 /. to be paid 
by yearly payments, the queſtion is to know how ma- 
Wy years che ſaid Annuity muſt continue , compound 
Wincereſt at 6 per. centars , per annum , being allow'd 
onbork ſides, Ax/w. 17 years, and 23 dayes, near, 
Firſt I divide 630 by 60 , ſo the quotient will be 
105, which ſhews that 10 years purchaſe and an half 
re given fot the Annuity , then ſearching for 10.5 in 
Table VI. inthe Column of '6 per cent. I find it- not 
exatly, but the neareſt leſs then it, is 10.47725, 
landing right againſt 17 years, and the next preater 
then 10.5 is 10.82760 which is placed againſt 1$ 
years, whence I infer that the Annuity, muſt continue 
17 years and more, .yet lefs then 18 years. Now the 
proportional pert of a year to be added to 17 years, 
may be tound out near enough for uſe, thus, viz. ſub- 
Int the ſaid leſſer tabular number 10.47725 from 
the preater 10,82760, ſo the remainder will be found 
35035: Alfo ſubtracting the faid :0.47725 from 
10.5 ( the quotient firſt found ) the remainder will be 
02375 ; then ſay by the rule of three in decimalc;, as 
45035 the greater remainder is to 102275 the leſſer , 
=_ 
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lo is 1 year ( the difference between 17 and i* 
years ) to* 0649. parts of a year, or 23 dayes + ( x, 
will appear by the fourth Rae of the 26.Chaprter of the 
receding Bok. ) therefote the number of years fought 
by the queſtion is 17 years; 23 dayes, 
Iueſt 5.. If an Annuity of $67. payable by year 
ly payments for 14 years be ſold for 826/. whatrate v 
intereſt per cexturs, is implyed in that barpain | 
An'w. Tl. F ie 75 4d, near, | | 
Firſt, dividing $26 by CO, the quotient Is 8.69416 
which ſhews how many years purchaſe was 91ven fo 
the Annuity; then ſearching for 8460416 in 7; 
ble VI, in aright line paſſing from 14 years, equidi 
ſtant tothe head line of che Table, I find it not exaQtly 
but the neareſt leſs then it, is 8.24423 ( which ſtand 
in he Column of 8 per cent. ) and the neareſt greats 
is 8.74546, (which ſtandsin the Column of 7 pet 
ceyt,) whence | infer, that the rate of intereſt requi 
red is between 7 and 8 per cent. and the proportiona 
part of 1 /. tobe added to 7 /, may be found out nex 
enough for practice thus, viz. ſubtratt the ſaid leſſe 
rabular number. 8.24423 from the greater 8.74546 
tbe remainder will be ,q0123. Alſo ſubtra& 8.60416 
( the quotient firſt found ) from the faid greater taby 
ilar number 8.74346, fo the remainder will þj 
. 14130; then ſay by the Rule of T hree in decimals, : 
. F0123 the greater remainder, ( or difference be 
t: yeen the two tabular numbers) is to 414130 th 
I. ffer remainder, fois 1 7. (the difference betwee 
—T rer cent and 8 per cent, ) to 261g, &c, Or Fs 
5. {2 f. which addedto 7/, gives 7. 5s. 742} 
wh ich 1s near the rate of interelt per cext. required, 
- Purft. 6, If a yearsrent ( or one years purchaſe 
be p aid asa Fire, for renewing or adding 7 years 
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14 years yet to come of an old Leaſe for 21 years, and 
eccordingly a new Leaſe be taken for 21 years, to be. 
zin preſently, ( which proportionis ordinarily obſer= 
ved by Biſhops, Deans, and Chapters, Heads and 
Fellows of Calledges 1n letting Leaſes of their Lands ) 
what rate of intereſt per centums- is irplyed in that 
Agreement ? Anſw, 111. 115. $4.1 f. and ſome- 
what more. | en ES. 

To ſolye this pal firſt I ſearch in the prece- 
ding Table VI. to find our two numbers fo ſeated in 
ſome one Column of intereſt , that one of them may 
land right againſt 14 years, and the other againſt 2x 
years, and fo qualified that the difference between 
them may be-exadtly i or unity ; but not finding any 
wo numbers preciſely anſwering thoſe conditions , [ 
take thoſe numbers that come neareſt | which will be 
found in the Columns of 11 and 12 per cent. for the 
lfference between the numbers 6.98186 and 8.07507 
which ſtand in the Column of 18 per centam,, right 
zpajnft 14 years and 21 years is 1.09321 Which ex- 
reeds x (that is one yeo»rs purchaſe) by 09321 ; 
Alſo the difference between 6.62816 and 7456200 
which ſtand in the Column of 12 pey cexr. right againſt 
14 years and 21 years is ,93384, which wants .05616 
of 1, therefore 1 divide 2 /. (the difference between 
11], and 121. per cent.) into two. parts, in ſuch 
proportion one to the other, as the ſaid decimals 
09321 and .06616 are one to the other, fo I find 
lhe ſaid parts of 17. to benear .5848 and e415l, 
"11s, Bd. 1f. f, and 8. 24. 2f. *5 the for- 
ner of which being added co 1 1 per cerntam, or the 
ater being fubtraRed' from 12/4 per centum, gives 
11,5848 4 or 114, 11s. 8d. 1f tf, which is very 
texr the rate of intereſt requited by the queſtion. 
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 fueſt, 7, What is the preſent worth of 1/, per 
annum , payable yearly for 10 years, compound inte. 
reſt being computed at the rate of 11:5848/. per cegt, 
AnſW. 51. 15s. © ds very near, which is found-our 
by the help oi the preceding Table VI. in this manner, 
ViYs ns 9 


The tabular number for 10 yans " bp 
at 110. per cent, 16—— — _ © $+00923 


The tabylar number for 1 O years}, 
at 12 per crntum 1h —— | i J665022 


—— 


Their difference is —— — 0.23901 


Then ſay by the Ryle of: Three in decimals, , as 11. (the 
diflerence between 11, and 12 per: cent.) is to 
+5848 /. (to wit; the decimal by which the piven 
rate inthe queſtionexceeds 1 1 per cent.) fois 23901 
(the difference, found .out as above} to .13977 t, 
which being ſubtrated from 5.88923 ( the preater 
of the two-tabular numbers above mentioned ) there 
will remain 5.74946,-0ry /. 15 s. od, which's near 
the preſent worth of one pound yearly rent to conti- 
nue JO years, at the propounded rate: of 111.5848 /, 
per centum. Eras gh fe os 
After the ſame manner, the preſent worth of -1 /, 
yearly rent payable for 21 years, at the ſame rate of 
intereſt, will be found to be 7.79503 /. or 7 1. 15 5 
69. very near, from. which if you ſubrra& 5.74946, 
( being the afore-mentioned prefent worth of 1 {. 
yearly rent for 10 years) there wijl remain 2.025575 
or 21. os, 6 4d. which is near the preſent worth of : 
Leaſe of 11, rent per annum , for 11 years. 11 rever 
ſton, to begin after 10 years yet to come in a Leaſe are 
expired, Hence it is evident ,* that if a Tenant to * 
Colledge 
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Colledge hath ro years yet to tome ina Leaſe, at x /. 
rent per 4nnzm , and deſires to have 1 1 years renewed, 
or added to thoſe 1O, and ſotake a new Leaſe for 21 
years, to begin preſently at the fame rent, he muſt 
give 21; Os, 64. Or 2 years purchaſe and 52 part of 
a years purchaſe, very near, ( according to the fun- 
damental proporcion before aſſurhed in the ſixth que. 
tion: ) The like may be done for ary other term of 
years under 30, by the help of the ſaid Table. V1. 
But yet by a Table calculated pur- IN 
poſely for the ſaid rate of 11.5848 /, Cncerning thi 
per cextum, ( according to the fifreench (177% oth 
Rule of this Chapter ) queſtions of the «f the 
ſame kind with the two laſt, may be 
more eaſily anſwered; and cherefore ( for that they 
come often in practice ) I ſhall here inſerc ſuch a Ta- 
ble, as I find it ready calcalated to my hand by Do- 
For Newton, in his Scale of Incereſt lately publiſh'd, 
which Tableis to be uſed in every reſpe& like to the 
Shy ns (om VI. and will be very ready and uſe- 
ful, for rhe, proportioning of Fines, in the renewing 
bf Leaſes held from Cathedral Churches . and Col- 
ledges, as will be manifeſt by the manner of ſolying 
the two following queſtions, 
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Burt, 7. What is the preſent worth of 1/. per 
annum , payable yearly/for 10'years, compound inte. 
reſt being computed at the rate of 1 1:5848/. per cept, 
Anſw. 51. 15s. © ds; very near, which is found-out 
by the help ot the preceding Tab/c V1. in this manner, 


ViJo 


The tabular number for 10 years} _ | 
at 1174. per cent, I6——— X 7 3+09923 
The tabylar numberfor 10 years, 
at 12 per crntum Ie ——— i 5665022 
Theic difference is— -| 0.23901 


Then ſav by the R»le of: Three in decimals, ,as1/, (the 
difference between 11, and 12 per cext.) is to 
+5848 /.' (to wit ; the decimal by which the piven 
rate inthe queſtionexceeds 1 1 per cent.) fo is 23901 
( the difference, found ;out as above) to .13977}, 
which being ſubtrated from 5.88923 (the preater 
of the two- tabular numbers: above mentioned ) 'there 
will remain 5.74946,-0r;5 1. 15 5. od, which'is near 
the preſent worth of one pound yearly rent. to conti- 
nue 3O years, at the propounded rate: of /11.5848/, 
per Ccentum. KS 0... 5: 2». mary Þ 
After the ſame manner, the preſent worth of :1 /, 
yearly rent payable for 21 years, at the ſanie rate of 
intereſt, will be found to be 7.79503 /. or 7 1.15 5s 
69. very near, from. which if you ſubrra& 5.74946, 
( being the afore-mentioned prefent worth 'of 1 {. 
yearly rent for 10 years) there wijl remain 2.02557 
or 21. os, 6 d. which'is near the preſent worth of 4 
Leaſe of 1/, rent per annum , for 11 years 1n rever- 
ſion, to begin after 10 years yet to come in a Leaſe 
expired, Hence it 1s evident ," that if a Tenant to 1 
Colledge 


Chap: 5: Intereſt. got 
Colledge hath ro years yet to tome iria Leaſe, at x /. 
rent per annum , and defires to have i 1 years renewed, 
or added to thoſe 1o, and ſotake a new Leaſe for 21 
years, to begin preſently at the fame rent, he muſt 
give 24; Os, 64. Or 2 years purchiaſe and 7* part of 
a years purchaſe, very near, ( according to the fun- 
damental proporcion before aſſured in the ſixth que- 
{jon: ) The like may be done for ary other term of 
years under 30, by the help of the ſaid Table. V1. 
But yet by a Table calculated pur- ' A 
poſely for the ſaid rate of 11.5848 /, Ccerning thi 
per cextamy, ( according to the fifceenth Coles th 
Rule of this Chapter ) queſtions of the Lou. 
ſame kind with the two laſt, may be 
more eaſily anſwered; and cherefore ( for that they 
come often in practice ) I ſhall here inſert ſuch a Ta- 
ble, asI find it ready calcnlated to my tiand by Do- 
Gor Newton, in his Scale of Incereſt facely publiſh'd, 
which T«bleis to be uſed in every reſpe& like to the 
Sap oos bfoe VI. and will be very ready and uſe- 
ful, for the _proportioning of Fines, in the renewing 
bf Leaſes held from Cathedral Churches . and Col- 
ledges, as will be manifeſt by the manner of ſolving 
the two following queſtions, 


402 
9 eft, $. If a Colledge- 
Tenant hatch 7 years yet to 
come or unſpent in a Leaſe 
of lands for 21 years, at 1 /, 
yearly rent, and deſires to 
have 14 years renewed or 
added to thoſe 7 years, and 
ſo to take a new Leaſe for 
21 years to begin prenntly, 
what muſt he pay for a Fine? 
Anſw. 3 |. 3 s. Od, 


The rule for finding out-. 


the anſwer of the queltion 
' prepounded, and fuch like, 
is this ; viz. | 

From 7.77507 (being 
the number which anſwers ro 
21 years in this Table VIII.) 
Subtrac alwayes the tabular 
number which belongs to 
the number of years to 
come or unſfentin the old 
Leaſe, ſo the remainder will 
ſhew what Fine muſt be 
paid for the years to be re- 
rewed or added, to make 
thoſe unſpent years in the 
old Leaſe, to be 21 years 
compleat again, at 1 /, year» 
ly rent. 

So to ſolve the queſtion 
pro; ound-d, 


| 


{ 


Ihtereſt. 


Shewing the preſent 
worth of 01e pou 
Annuity, for any, 


nwember of Jears un* 
Aer 22,at the rate of 
It $+8 dark f, 
per centum , com- 

_ pound intereſt, 

{TY ears|preſent worth © 
1 | 0490034 
2 | 1*69938 
3 |] 2.41922 

| 4 | 3.06438 
$ |. 3.64262 

| 6 | 4.16088 

_7_| 4:62540__ 
8 | 5.04176 
9 XL 2 496 

| 10 | 5.74948 
Il | 6.04934 
I2 6.3181g | 
13 | 6.35907 
I4 | 6.77507 
I 5 | 6-96808 
16 | 7.14226 | 
17 | 7.29786 
I8 | 7.43737 
19 | 7.56243 
20 | 7467455 

|: mY | 
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TABLE:- Vit. | 


= 


Lo TEST 


From 


{ 


o"—_ y Int ereff,"\" ;X E ; 
+ Frbin the: RK Wort pe ny t; warn $44. aaT 
yearly r renc'tor Ing years, which) AF 7477507, , 


x i-th 343 


$ubrea ihepreſent woreh of the >. 113.94. 5,738 IO 
ſame rent for, W.4 years, { that wrieg! 4. 62546 b 
Er the old nl IT tas & TOTTIETD 


h Rik 
thts witt'r rein f e Sn 5.14967 


TTHER "130 phy rarer 


that” 15t0 6 oj 1% , $685 or s ji 3 8. *04: {very 
near) muſt pe pig as A Dn, for renewing or adding 
1, years'td 7 Fear rs/ hare? Fodig inthe old Leaſe, 
the 7 yeniy { refit! baibp 17, mom aid 3.14967 

Meg fuck werOTA is f'Vears porchaſe, 
7 near ITY parts oF.a yeats purtha 7; (whatever he 
rey be.) tb 7-3 


Op TF a Ueda; At 3h 'ears yet ro 
come” Zip. £ Lott of Tards heltf thy oF edpe Jer 21 
years,” at *xo [ NL. na be b rons 'ro fetiely' £ 


years) and f rb" thoſe 17 years ro be 21 years 
com piear apain',"d..aht ſame wie har mult he five 


or a fie? AnſWy. 43't. 7s. 24 fade For, Acordc 


tothe j ſet before pivcn, 


Froi? the preſent OY bf \, TEE 
yearly reat for 21" years, ——-: FR 77397 - 
wbtta&t the prefent. worth? ofahe > 
fime rent for” 17 years (: that With: >, 2þ7Þ 5 9 


nnſpznt.in the old Leaſe) nn SOLD 


" Andthere will remain ——=——  ecq7721 
_ Which muttiplie#by 'qheterit—— 50. 
The rods will OY the Fine 


oh, to wit, 237, 177,24 + 23 $6030 


D d 2 The 


F 
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| The like may be done for renewing any otbercerm 


of years under .t; at any rent propoycded.. 


: f | 1251. 1808 
But becauſe it may ſometimes hap- 


of fird.ng out pe&g,"that the number of years in'que- 


tabular uum- - | "WW ks PEMIE EL 0” 
hers "3 ney belonging to the preceditig '3, 4), 


terms of years FJ, 6 and 7 Tables may EXCEE( 30,1 


/- - ſhtw howby ihe help of thoſe Table, 
the anſwer to any queſtion of that nature may be found 
out near the rruth, when the term of years is, aboye 
zO 


| above 3C+ ſhall.-by the five, following queſtions 


2u/ft. 10. 11,3401. be put ſorih at 4 per centum, 


 compoundintereſt , and both .principal and intereſt be 


forborn until the end of 45 years, what will then be 
due? A»ſw. y9861. very near. , - 
| To reſolve this queſtion and the like obſerve this 
rule, viz. Firſl wake choice of any two ſuch numbers 
that if they be added togetber will, make the number: 
of years propounded inthe queſtion, as 17 and 28; 
15 and 30; then looking into Table,111. in the Cy- 
lumn belonging to 4, per cent»m., you will find right 
againſt 19 and 28. years theſe numbers, 1.94790 'and 
2.99870 which being multiplied one. by the other will 
produce 5.84116 or 5/. 16s. 10 d, which ſhall 
be the increaſe of 1 /.- forborn 45, years ar ,4 per,, cor 
tum , compound incereſt , therefore, multiplying the 
ſaid 5.841 16 by 340, the produQt will give 1985.994 
&c. or 1986 /, yery near, for the ' Anſwer of the 
queſtion, | ; 
The reaſon of the ſaid Rule will be manifeſt by this 
Theorem, viz. If there be a rank of qumbersin Geo- 


metrical proportion concinued, as 2, 4, 8, 16, 32, 


64, 128, &c, and underneath or over them there be 
placed another rank of numbers in Arichmetical pro- 
- _ preſſion, 


4 
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effion as 'Þ 2; 23.4, 5, 6, 7,-'&c. which may 
F- calleCthe ' Indices of thoſe in the firſt rank; 1 fay if 
any two of thoſe Geometrical proportionals be mukti- 
plied;one”by the orber, the produRt ſhall be a propor- 
tional,» correſpondent/to that Jude# which is equal to 
the fam'of-the {naicer anſwering tothe two pfoportio- 
nals that were. multiplied one by che:other, FI 

Proport, 2. 4 + 8,16 , 32 464. , 128 
ii Inaliees-" 1 '2'% Y + 4 Bo bd wk fd 


 £6:3f 4 and; 2; -whichare the ſecond and fifth pro. 
portionals in the upper rank, be multiplied one by che 
other, the-\productis 128, which ſhall be the ſeventh 
proportional,” becauſe the ſym of the Þrdices 2and 5, 
which anſwer'ito che faid 4 and 32, is7. Inlike man. 
ner berauſe the ſum of the! /yices 3 and 4. is 7, there- 
foreif the! third and'ſourth. proportionals, to wit, $ 
and 16, be: multiplied one: by the other, the product 
ſhall alfo/'\give the ſeventh proportional 128. Now 
foraſmuch 8s the numbers in every of the Columns 
(except the firſt Colamn'of years ) in the ſaid Ta- 
ble 1H. are continual preportionals, as appears by the 
Conſtruction of that Tab/e, and for that the numbers 
of years 2, 2, 3, 4, F, &c. are placed as Indices 
ſhewing the order or ſeat of thoſe proportionals, there- 
fore the rule before given for continuing that Table ro 
any number of years is manifeſt, 

Yneſt, 11, If one pound be dueor payable 50 
years hence, what isitworth in ready money, by re- 
bating at. 5 per centum, per annum, compound intereſt ? 
Anſw. 08720, &c. or 1s. 94. * which is found 
out by the help of Table V. in the fame manner as 

te Anſwer to.che laſt Queſtion, ( reſpeR being had 
+ is Wh to 
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pd. gpd hind rolezof ghe-261b:6 haptens 
ve preceding. Book concerning. the, multiplicpion d 


decimalfraQions: )::.; | #3 20.0'831y 


accopding 
T. bl e 1 


hence, ſo will ſuch ready money be found: to be 
Dn | $4 ED 1.92988 | 


= Chap. 5. Tatereſt, 4'7 
Mi 1.92988 + (or 1 /. 18s. 74.) which being ſubtrat- 
ed from the faid principal 15.66566, the remainder 
will be 14..73678f, or 144, 14s. 94, which is the 
Anſwer of the queſtion propounded, 

2ueft. 14. What Annuity payable by yearly pay- 
ments to continue 37 years will one pound purchaſe, 
at 6 per centum , per annum , compound intereſt ? 
Anſwer, 1.5. 4d, near, which is found out thus , 
Firſt find ont the preſent worth of one pound Annuity 
il ** continue 37 years, which preſent worth ( by the 
"Y lift queſtion) will be found 14.73678 /. Then ſay by 
CY the Rule of Three, if 14473678 /. will purchaſe an 
b W Annuity of one pound, ( to continue 37 years) what 
: Annuity to continue the ſame term will x /. purchaſe ? 
Anſwer, 06785 * or 1s. 44. whichisthe anſwer of 
| the queition propounded. Wn 


CHAP. VI. 


A Demonſtration of the Rule of Three , or 
Rule of Proportion. 


I Fo numbers are ſaid to be proportianals, when. 

the firit containeth the ſecond, ſooften as the 

third containeth the fourth , likewiſe when the firſt is 

ſuch part of the ſecond, as the , third is of the fourth: 

So theſe numbers following are cailed proportionals, 
Vic, 

4 x & . 0-23 4 

Tx IF 2&8 44 J 
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'That is to ſay, 4 times 6 (or24) is _ to have | W 
ſuch proportionto6 , as 4 times 9 ( or 36) hath to g. ved. 
In like manner, $ of 12 (or $) hath ſuch proportion 1 
t012; as3 of 15 (or 10) hath ro15. Prop 
IT. "When four numbers are proportionals, the pro- [Go/d 
du ariſing from the multiplication of the two ex- [[to fir 


rreqn ms is equal to the produdt of the two means, viz. 
 _Woreb 
Demonſtration. = 3 


ber | 
By the preceding Definition in 1, theſe four num; fully 
bers are apes Vir 


; + The . 0.13.4 0:16. 
* 6 C::BxD.D 


The produ of 4 x6 x9 
two extremes 15S— B x C x D 
The Produ& ofthet 6 x 4 x 9 
two means is— C xB x ÞD 


BE ot _ FA is manifeſt. 
Likewiſe, 


By the preceding definition theſe four numbers are 
Rroportionals, viz. 


-_ 3 * 12, 12. 3: 3 * If « 15 
, The product of the} F 
Is, two extremes is 3 X 12 x IF 
= produdt of ot . x 
F two means is {2X 3 X FF 

BUt——5 * 12 * 15 = I2* 3 * IS. 


4 
Ag 
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Wherefore the propoſition _ is every way pro- 
yed. SEAS (FT UT o {if 
" 711. From thelaſt propoſition ariſeth the Rale of 
Proportion, commonly .called. the Rale of :7hree , or 
Golden Rule, which teacher by.three numbers giyen 
to finda fourth proportional number , in this manner, 
viz. Multiply the ſecond ayd third numbers. mutually 
me by the other, and arvide the prodult by the firſt nym- 
Wer ; [o the quotient ſhall be the fourth proportional num- 
ber ſought, in 4 direft proportion. This Rule bath been 
fully exemplified in the eighth Chapter of the prece- 
Bing Book , and the truth of the faid Rule may be 
hus demonſtrated, viz, Let there be three numbers 
Sven to find a fourth in direR proportion, viz. if 24. 
Five 6, what ſhall 36 give? Oras 34 is in proportion 
06, ſois 36to g fourth proportipral number ſoughc, j 
;bich fourth proportional, ( whatſpever jt. be) we | 
ay ſuppoſe to be Q ard then cheſe four numbers | 
xill be propottionals, viz. 


24 « 6.:: 36 , Q 
Therefore by the ſecond propoſition of this Chap. 
rs | 
| dx 0.5 .A.'*-46 


And becauſe if equal plane numbers be ſeverally 
Wivided by one and the ſame number, che quotients will 
Pccefſarily be equal between themſelves, therefore On 


Q, = 6 x 36 
24 


Wihereby it is manifeſt that the fourth proportional 
nulaber 
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ber is equal to the quotient that ariſeth by dividi 
the produ& of the muſtiplication of the ſecond an; { 
third proportionals by the firſt; which was to be 
GR | POW. 6+ 

Note, that every Rule of Three inverſe may be made 
'a Rule of Three dire , by making the third term th 6c 
firſt, and'by procer eg forward to the, other two ,- 
, terms, therefore one and the ſame demonſtration ſer: be 
veth for both rules. OR ro2 | 


ay _ 4 


ow —_ __ IE 1 . 


CHAP, VIL - © 


4 Demonſtration of the Double Rule off ©* 
Fellowſhip. 4 oF 2 


pr 

| me 

He Double Rule of Fellowſo;ip , (commonly calle] | 
the Rule of Fellowſhip" with time ) preſuppoſet ? 


ewo things, viz, 1, That the particular Stotks 0 
Merchants in company, have continued unequal ſpace th, 
of time in the common Stock. 2. That at the end 
their Partnerſhip, the total gain or loſs is to be divide 
amongſt them, in ſuch manner, that their ſhares ſha 
have fuch proportion- between themſelves, .as thoi 
ſums of intereſt money' have one to another, which: 
any rate pey cent. ſimple intereſt onely being compute 
4 be gained by the particular Stocks , within FF 
reſpeRive times of their continuance/ in the comm? 

Stock : Now for the effcQting of ſuch a proportion 
partition , the ſaid Donble Rule of Fellowſvip. gil 
| 1750 


I { 
al 


1 CchapsJq4 the pole af ellmipe. 1 4ts. 


this direQion , viz.. Divide the total gain or losinto 
ſuch pirrs Which ſhall have the (aine proportion"one 
J to the ones, agis between the produftsariſi ing ont of 
the multiplicarion of each particalar RP Be Its 
corcelpangent timer If 15 

- For amp Foppoſe ewa dverchins! Af B'to 
e partn {or A eerMun: time, 
be Sv RA Wen, hat' 4 goth permir te areck 
100-1. to ” be employed M their joior TratHck thres 
moneths, and that B forbears his Stock of 501. eight 
moneths;1 ſay(accordrn Ber of Fellowſhip 
with time ) whatever t gain or*16ſs be, thac 
part thereof which befor 5 To » muſt have ſuch 


opora WON the gat ſrof 85:199,,*1,3 (or 
NT 5 wg Do Pe \ Th rule hath 
been ll Rh in t oo Chaprer..of the pre-, 
cedin Fido ind the UNE ereof , king the two, 
Pream od pr 1 0612108 oth gl ck, may be thus de-, 
Is hirathd: fv 

Suppoſing 10 ; PUB? ſtock of A) to gain in 


Pots any certain ſum of money, as two =; 
I ſeek how much | Fol. "{ the flock of B. ) will gain in 


the ſame ks andatthe faid rate, fo Thad *© ? _ '/ 
I L = 


LT 09: - 35.5; $44 30 "ue? 1:7 KO 
FE } ©Q * 


2, Having found what 50 /. will gainin 3 moneths, 
I ſeek how much the ſaid 50 }, will pain in 8 moneths, 


at the lame rate, and fo] find "7 _x'S 7 for, 
fo. 100 X Z 


3 


"\ 7 
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[ 


; "441 # TY, 41 of I '1'P . Ft, oF'sy "0 
3_ 2:5 $0} fl: 1: $4 | ':/2::5;KO Þ; 
I. : ni) 4007" © 170." 66 BY? 1 


| HON Tits ji, 114 
3. Thus it appears, that if "_ in-31moneths 
doth gain 2 /. then 501. in $ moneths will gain! at 


the fame'rar ate" 2 an 7 ; io that the : proportion of 
i” 4#*j} 100 x''J | 


the grind. to the gainof Bi e449 od « 0? 


2x V _ 
413 2;6t 250d V--3 7 \] 4 
"Hon 100. 2X A f\ 


"1 


haiti S; 1 


IF both the terms 7 ta wit, ng” 
C Y Fokes7 of the faid wa. ction- be ſe "n be ſeverally mul-, 
eiplied by the, ſaid Nenominator .190.* 3 3, the pro. Wo! 
duQs will be in the ſame 'progortion wi with, the numbers nu 
or terms multiplied, ( by 17 e 7. Euclid ) #6. the 
gain of A, will be to the ci RE 


CTIIEY: 
ge 95 4 . 


$ iS 4 2V_+-& + 


5. Laſtly, COLI 2 { * the heptiadonny gain firſt Th 
KA ) 4s a Multiplicator aſwell in the Antecedent £b! 
as in the Conſequent of the laſt mentioned proportion, Ii 
it may be expung'd out of both. and ſo the gain of A, 
will be to the gain of B, in this proportion ( which 
was to be proved) towit, 


As 1co * 3 is to Fo x 8 


' CH A p. vil. 


1 Deitiinſlr ation of the Rule of "Alligation 
F alternate, and the uſe of the ſaid Rule in 
| the C oripeþ tion of ane, 


L. YN adit co the Demonſtration of the fvid Rule, 
| [ ſhall' premiſe this Lemme, vis, If the diffe.. 
ence of an Gk numbers given,” be multiplied by a 

number a: the produ@ will be equal to the 
lifference 3-60 the produdts which arifs from the 
mulciplication of thoſe two numbers ſeverally by che 
+ Moumbers affi ined. 


Suppofitions. 
Two orced Fd Eng: A. 8-0 
numbers given *B C' = 4 | 


1 Their difference x = L0—4 


, © Multiplicacor \ 
Ai 6a. em {0 


——  — I ————_——_ 
we.) 


F 


Which Pe" and the Diagram being well 
wh the truth of the ſaid Lemma will be eVi- 
ent, V82s : 


AB x AD= AC + AD,—BC x BE (AD) 
—— cj 6.10 x3, 4 9 
: 11. To 
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1. To add the more light to the following Demo 
ftration of the rule of. Alligation alternate; I ſhall 
propound a queſtion which properly belongs to the ſ 1 
ſaid rule ; VIZ, Sippoſe,'a iV mit wv having French. | 
winesat 5 d, the quart, and atiod. the quart, would fl + 
make a.mixrure of: them.jq ſuch manner, .thar be might | 
{ell the mix quantity arg d, the quart, . nd ſo make as 
much money of Te UDNre, as if he ſhould Fell each 
quantity of win? at 'its Own Prite ; "rhe queſtion is to 
know what proportion the quantities of both forts of 
wine inthe mixture muſt;.bear ore to another, Here 
according. to the Rule of Alligatien alternate, 1 Gks 
the differences berween, ihe mean price. alligned lor 
the mzxture, and the'two Other given pac: s, and place 
thoſe differences: alrernately ,. viz..." ti SReretice be if 
Fk _ tween7and 1jobeing 3, | writs 


; 10 | 2 3 againt 5, likewile a being the 
7 } $ | 3 Aiffmnce berwen I and : I 
——— write 2 apainft 10; ſo I con» 

; clude ; that the quantity to be 

taken of that fart of .. Wine of 

104d. the quart, mult bave ſuch propo tion to the 
quantity of 5 4. the quart, as 2 to. 3, , That is to lay, 
it 2 quartzatiod, the quart be mixed with 3 quarts 
at 5 d. the quart, the total mixture 5 quarts. being 
ſold ar 7 4. rhe quart, will yield as muck money as 
the ſaid'3 quarts at 5 d. the quart , together with the 
ſaid 2.q#arts,8t 10 d, the quart ; as.is evident by the 
Tn 
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| quarts" pence quarts pence 

I | I, > $ *$ 3 9 | I 

Il? I + ITO e614 . 20 - 

Il, [15 tf 20 = 7 x F=35 


\ From he premiſes it appears, that when two things 
Ware given to be mixt in fach manner as tlie Rale of 
Alligation alternate requires , the propoſition to be 
demonſtrated will be this, namely, Iron rig 
Three numbers A. B., C, being given in fueh for, 
« Mitat A. islefs then B, bur greater then C. if the diffe- 


; rence between A. and B, be multiplied by C. andthe 


1 : 


£ difference between A. and C. be multiplied by B., the 
e (im of thoſe produQts will be equal to, the produ& 
{riſing fromthe multiplication! of A. by the ſum of 
j» We faid differences, | 


; 
4 
; 
[ 


df Demonſtration. 

Ie | 

0 WI: 

ts = ND. 

vol = F BO V 

as 8 wv <XJZ B. 

he _ 8 8 N SW 

he by >rRN 

_  C BF —Aq CB — CA 


B—C|BA—CA=B—C xAj 


ft | The 
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The difference between B, and A. is B — A. which by 
multiplied by C produceth ( as is evident by the Le + 
ma aforegoing in the firlt Setion of this. Chapter) 
CB— CA. Alſo the difference berween A and Ch 
A— C, which multiplied by B produceth BA — BC, 
Then the ſum of thoſe two p:odufts is BA — CA, 
( for f CB and — CB expungpe one the other) which 
ſum is manifeſtly the ſame with che produG ariſing fron 
the mulciplication of A the mean price, by B— ( 


b - the ſuch of the aforeſaid differences,  ( to wit, the , 
ym ſum of A —C and B — A)fort A and — A expunp c 
1 one another, hy ; "I b 

When more then two things of different prices are 4 
given to be mixt as aforeſaid , the Demonſtration wil F 
not be otherwiſe, for if the ſum of every two pro, 
duRs ariſing from the multiplication of two alternateſſ ** 
differences; by their reſpedtive prices; be equal to the 
produ& of the mean price multiplied by the ſum df 
the ſaid differences , . ſum of all the ſaid produdt 
will alſo be equa] to the product of the mean price 
multiplied by the ſum of all the differences ; as wil 
clearly appear by view of the ſubſequent works 

$I&y AIDED | 
I mf) DY ® XD S 
I'$ J SUY J t 
V2 % IJ" ES d 
— A > £ RY 
Ay > BLEO l 
EnD "SAT h 
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; 
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Moreover , becauſe if equal numbers be ſeverally 
Midvided by one and the ſame number, the quotients 


will be equal between themſelves, therefore from the 
MWocemiſes, this Corollary will ariſe. 


COROLL ARY.. 


In che Rale of Alligation alternate, if the aggregate 
of the produds ariſing from the multiplication of the 
W ſeveral alternate differences by their reſpeRve prices, 

be divided by the ſum of the faid differences, the 
quotient will be equal to the mean price. This ma 


bea proof of any example of the ſaid Rylr of Alligar 
tion, | 


- 
_ 


OF THE COMPOSITION OF 
MEDICINES. 


1. Medicines and Simples in reſpeRt See more of 
of their qualities are conſidered in wg J- 
ſome of theſe five wayes, viz. ei- x votre pac 
ther as they are hot or cold, moiſt or face, alſo 
dry, or as they are temperate ; ſorhat Tom. 2. of 
ſuch Simples or Medicines which work P: Herigon- 
lieat in our bodies are ſaid ro. be hot, BE xo 
a3 cold which are the cauſe of cold- ik; 
nels, &c. 7 

11. The rhean or thiddle between the extream 
Qualities of Hear and. Coldyeſs 3 alſo between Dryneſs 

and. Aoi ure, is called Temperate or the Temper 

E EC ture 1 
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a Medicine or Simple is faid ro beeither remperate, or 


elſe h:t, cold, moiſt, or dry, inthe firſt, ſecond, third or 


fourth degree. | | 
111, If the numbers 1, 2,3, 4,5, 6. 7,8, 9. be 


placed as you ſee from A to B, the differences between 


5 ( themiddle number ) and the ſfuperiour numbers 


6, 7,8, 9, will be1, 2, 3, 4, which may repreſen 


the 4 deprees of the qualities hot and dry, likewiſe 
the differences between 5 and the inferiour numbers , 
3,2,1, willbe1,2,3, 4, which may repreſent they 
degrees of the qualities cold and moiſt, the tempera- 
ture repreſented by o , being the mean or middle 
from whence the ſaid degrees do ſwerve, 


Bg | 4 | 
8 | 3 ( 2nalities hot 
7 1] 2 (and ar}, 

6 |1 

s | o- Temperature, 
S202 | 

3 | 2 { Pualities cold 
2 | 3 (On moiſt. 

Ar | 4 | 
E,. 8 
S I 


IV. Since the Rule of All:igation alternate requires, 


ehat cf two things. miſcible , che one. muſt exceed the 


mean 


tare; fromwhich, each of the ſaid qualities hor, old, 
moiſt and dry, doth differ in four degrees, ſo thata 
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mean propounded and che other beleſs, therefore the . 
queſtions of /!igation' in this 'kind are to be wroughe 
with-the numbers in the- aforeſaid Column A B, tor 
by then the degrees and qualities are diſcovered, being 
placed as you ſee in the Column adjacent to A B, and 
for diſtinRion ſake, thoſe numbers in the ſaid Column 
A B, tnay be called the .7ndices or Exponents of the 
ol degrees, which [3d5ces are to be uſed in the ſame man- 
Ml ner as the prices of Merchandizes in the queſtions of 
Ml Allipation alternate in chapter. 14. of the preceding 
© book, and therefore thoſe examples may be compared 
; with theſe. $4 

L | Prop, TI. 


| Having divers Simples whoſequalities are known, to 
make a compoſition or mixture of them, in ſuch man« 
ner that the quality of the Medicine may be ſome mean 
amongſt the qualities of the Simples, and the quantity 
thereof any quantity alligned, 8 >Þ_ | 

Example 1. An Apothecary hath four ſorts of Sim- 
ples, A,B, C, D, whoſe qualities are as followeth, 
viz, A is hotin the fourth degree, B is hoc in the ſe- 
cond, C is temperate, and Dis cold in the third des 
oree; the queſtion is to know what quantities of each 
ought to be taken, to make a Medicine, whoſe quan- 
tity may be x2 ounces, and the quality in the firlt des 
oree of heat ? Seek in the aforeſaid column A B , for 
the Indices Or exponents of the qualities of the Simples 
given, viz, for A which is hot in the fourth degree, 
take g, for B which is hot in che ſecond, take 7 , fo: 
C which is temperate, take 5 ; and for D which is col4 
inthe third degree, take 2, that done; raok thoſe 


5, numbers in the ſame manner as the prices of Nerchan. , 
e MW Uizesin che queſtions of the 14+ Chapter, viz. deſcend 
n Ee 2 from 
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from the highe? degree of beat unto the temperature; 
and ſo proceed downwards to the deprees of cold, 
ſetting 6 the Index or exponent of the'mean quality 
propounded, which is n degree of heat, as common 
[0 them all : then by crooked lines or otherwiſe, con- 
neR two ſuch 7adices whereof 'one may be greater then 

Cing accord- 
Ing to the Re/es of the fourteenth Chapter: you will 
find that to make a Medicine of 9 ounces, and the, 
quality" reſulting to be in the firſt degree of heat, you 
maſt take 1 oonce of A ( being that Simple which 
was hot in) 4 ounces of B, 3 ounces of C, and1 


the mcan, and the other leſs; and procee 


ounce of D, as will be. manifeſt by the proof : 


D- 2 D 
2 ® S The Proof. 
9 [3TA [9.x 1-9 
6d 7 41B 7 x 4 = 28 
5 | 3 C5 x3 = 15 
2 LSTD0 Fx Tam.) 
9  9)54(s 


Lally, by the Rale of Proportion you may increaſe. the 
Medicine to the quantity of 12 ounces, and yet the 
quality to continue in the firſt degree of heat, accord- 


ing to the following operation, 


3.532 / 
9.1: 12 ,14|of A 
9.4 Sl 6 be 4 
0+. 3::12.4 (of C 
9. 1:312., 12 |of D 


The quantity aſſigned 12, ounces. By 


im, 93 A. oo > cf. 37... 
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By other connexions of the qualicies, other quan- 
tities of each Simp/e would ariſe, but- that ha:h been 
ſufficiently manifeſted in the queſtions of the four-_ 
teenth Chapter. gp 

Exam, 2« Suppoſe there are five Simples, 4, B, 
C,D, E. whoſe qualities are as followeth , viz. Aus 
hot in 3*. ZB is hotin z*. C ishotinz®, Dis cold 
in1*. ZE iscold in 3*, and it is required to mix four 
ounces of B, with ſuch quantities ot the reſt, that che 
quality of the 2fcdicine may be temperate ? 

4 


5, T he proof. +» 
O 
{yen 2 
(LT X43: "21 
Cl6x1= 6 
D1i4 x 4= 16 
E|2x2= 4 
11 1) 55(5 


Proceed as before, ſo will you find that to make a 
Medicine of. 11 ounces, and the qualitie of the Forms 
reſulting to be temperate , you mult take 1 ource of 
A, 3 ounces of B, 1 ounce of C, 4 ounces of D, 
and 2 ounces of EF , then fince the quantity of FB, in 
the compoſition propounded is limited 3 viz, 4 ounces, 
find numbers which may be in ſoch proportion to 4 
(the quantity of B aſſigned ) as the numbers 1,r,4,z, 
(the quantitiesof A,C, D, E, inthe aforeſaid Com- 
poſition of 11 ounces) are unto 3, ( the quantity of 
8 inthe ſaid Compoſition ) in manner following : 

E C3 0#K, 


3 eo 1:4: 170 

-3 + 1 :7 4 . 1% of C.( ro be mixed with 
3 + 4 3: 4 . 53 of D.( 4 onnces of Be. 
3 +2 ::4 +. 15 0f E,) Rn 


| Props Its 


A Medicine being compounded of divers Simples 
whoſe qualities and quantities are known, to find the 
degree of the Form: reſulting, viz, the exact tempe- 
rament of the Medicine. "LR 

Exam. 1. Suppoſe a Medicine to be compounded 
of two Simpler, viz. 6 ounces of B hot ing*., and 3 
ounces of C hot in 3* and itis required ro find the 
temperament of the Medicine , viz, the qegree and 
quality* reſulting from ſuch mixture? Seek.in the 
aforeſaid Column 4 B for the Juaices of the reſpeRive 
degrees and qualities of the $impes given, and diſpoſe 
them oxderly in ranks right againſt their reſpeQive 
quantities, then multiply each Tzdex by its reſpeRiye 
quantity , and dividethe ſum of the produdts by the 
ſum of the quantities, ſo will the Quotient be the 
Index of the degree and quality of the Medicine ; 
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So in the ſaid example, the Quotient will be found $2, 
W which is the 1xdex of 34 depreey of heat, and therefore 
'M the ſaid Aſedicine is hot in 3% degrees, 

Foraſmuch as any two quantities miſcible according 
to the rule of Alligation alternate, are in ſuch propor- 
tion one to the other, as the reſpeive alternate diffe. 
rences berween the mean quality of the mixture and 
the qualities correſpondent unto the ſaid quantities, 
the demonſtration of the aforeſaid r#/z will be manifeſt 
by the Corollary aforegoing in this Chapter. 

Exam. 2. Suppole a Medicine to be compounded 
of 4 Simples , whoſe qualities and quantities are 
known, viz. 2 Ounces of 4 hotin 3*, 3 ounces of B 
hot in 2*, 4 ounces of C temperate, and 5 ounces of 
D coldin 4?. and let it be required to find the mean 
quality reſulting from ſuch mixture. According to the 
aforeſaid rule, 1 multiply each 1ndex by its reſpective 
quantity, and divide the ſum of the products by the 
ſum of the quantities, ſo the quotient is 4+, which is 
the Index of + degrees of cold, (for the difference 
between 5 the 7xdex of the temperature, and 4+ the 
Index found is * degrees of cold ) which is the quality 
of the ſaid Medicine. 
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Exam. 3» Suppoſe a Medicine to be compounded | 
_ of ſeveral Simples, whoſe qualities and quantities are 
as followeth, viz, 4 ounces of a Simple which is cold 
in 2*, and moiſt in 1*, 5 ounces hot in 3*, and (in re- 
ſpe&t of dryneſs and moiſture) temperate, .3 ounces 
hot in 2*, anddry in 2*, 6 ounces hot in 17, and moiſt 
1nq*. 4 ounces cold in 3?, and moiſt in 2®. the que- 
ſtion is to know the temper reſulting? _ | 

[n the reſolution of this queſtion there muſt be two 
diſtin operations,cach of them like to that in the laſt 
_ example, viz. 

1. Find inthe ſame manner as before, the degree 
and quality refulcing from the commixture of the qua- 
lities hot and cold, fo will you find 53% which is 'the 
Index of 5:3 deprees of heat ( for the difference be- 
tween 5 the Index of the temperature and 532 the 
Index found , is 4 degrees of heat, ) 


3 x 4 = 12 4 x 4 — 16 
8x5 = 40 3.5.4 = 
i pa » PREY 7 x 3 —= 21 
6x6 = 36 | 1x 6=.6 
2.x 4 — $$ | 3 x 4 =.12 
22) 117 ( 533 | 22.) 80 (37 


2. Find in the ſame manner , the temper reſulting 
from the mixture of the qualities dry and moiſt , fo 
will you find 35% which is the Index of 15+ degree of 
Mmoiſtare, ſo the qualiry of the ſaid Medicine is 54 de- 
* gree of heat, and 15% degree of moiſture, as by the 
operation is manifeſt,” 


Prop. 
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Prop, 111, 


T o augment or diminiſh a Adedicint in quality accor= 
ding to any degree afſigneg. FTE | 


Suppoſe a Medicine to be campounded as followeth, 
viz. 1 dram of a Simple hot in 4*. 2 drams hot in 3*, 
2 drams hot in 2*. 1 dram hotin 1*. 1 dram cold in 
1*, and 1dram coldin 2*, Thenwill the quality of 
the ſaid Medicine be in 13 degree of, heat, ( as will be 
manifeſt by the ſecond Propoſition.) Now letit be 
required co augmentthe ſaid Medicine in quality, viz, 
to add ſuch a quantity of ſome one of the Ingredients, 
(or of ſome other ſimple ) which may raiſe the qua- 
lity of the Medicine 4 degree; ſo that the cempera- 
ment of the Medicine aſter ic iS increaſed in quantity, 
may be in 2*, of heat. Make choice of ſuch a ſimple, 
the index of whoſe quality may exceed the index of 
the quality affigned, viz. make choice of that fimple 
which is hot in 3*. whoſe index is $, then proceed 
according tothe 1 example of the firſt Propoſition ,, ſo 
will you find that if 1 dram of the aforefaid Medicine 
be mixed with + dram of that ſimple which is hot in 3. 
the temper reſulting from ſuch mixture will be in 2*, 
f heat. | 

Laſtly, by the Rule of Three, ſay, if 1 dram require 
; dram , whar ſhall $8 drams (the quantity of the 
edicine firſt given) require ? 


ich is hot in, 3%, be mixed with 8 drams of a 
Wicdicine which is hor in 14 degree, the temper 
reſulting 
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Exam. 3» Suppoſe a Medicine to be compounded 
_ of ſeveral Sioples, whoſe qualities and quantities are 
as followeth, viz, 4 ounces of a Simple which is cold 
in 2*, and moiſt in 1*, 5 ounces hot in 3*, and (in re- 
ſpe of dryneſs and moiſture) temperate, .3 ounces 
hot in 2*, anddry in 2*, 6 ounces hor in 1?. and moiſt 
in q*. 4 ounces cold in 3*, and moiſt in 2*. the que- 
ſtion is to know the temper reſulting? | 

[nthe reſsJution of this queſtion there muſt be two 

diſtin& operations,each of them like to that in the laſt 
_ example, viz. 

1. Find inthe ſame manner as before, the degree 
and quality reſulcing' from the commixture of the qua- 
lities hot and cold, fo will you find 53% which is 'the 
Index of :3 deprees of heat (for the difference be- 
tween 5 the Index of the temperature and 533 the 
Index found , is 5 deprees of heat, ) | 
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22) 117 (53 | 

2. Find in the ſame manner , the temper reſulting 
from the mixture of the qualities dry and moiſt, ſo 

will you find 35+ which is the Index of 15+ degree of 
moiſtare ; ſo the qualiry of the faid Medicine is 5} de- 
* gree ot heat, and 15+ depree of moiſture, as by the 

operation is manifeſt, 

| Prop. 


Medicines; 
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Prop, TIT, 


T o augment or diminiſh a Aegicint in quality 4ccore 
ding to any degree & fi gneg. e5 


Suppoſe a Medicine to be compounded as followeth, 
viz. 1 dram of a Simple hot in 4*. 2 drams hot in 3*, 
2drams hot in 2*. 1 dram hotin 1*. 1 dram cold in 
1*, and xdram coldin 2*; Thenwill thequality of 
the ſaid Medicine be in 13 degree of. heat, ( as will be 
manifeſt by the ſecond Propoſition.) Now let it be 
required co augment the ſaid Medicine in quality, viz, 
to add ſuch a quantity of ſome one of the Ingredients, 
(or of ſome other ſimple ) which may raiſe the qua- 
lity of the Medicine 4 degree; ſo that the cempera- 
ment of the Medicine after ic iS increaſed in quantity, 
may bein 2*, of heat, Make choice of ſuch a ſimple, 
the index of whoſe quality may exceed the index-of 
the quality affigned, viz. make choice of that fimple 
which is hot in 3*. whoſe index is $ , then proceed 
according tothe 1 example of the firſt Propoſition . fo 
will you find that if 1 dram of the aforefaid Medicine 
te mixed with + dram of thar ſimple which is hot in FE 
the temper reſulting from ſuch mixture will be in 2*, 
f hear, | 

Laſtly, by the Rele of Three, ſay, if 1 dram require 
. Edram,, whar ſhall $ drams (the quantity of the 
edicine firſt given) require ? 


ch is hor in, 3%. be mixed with 8 drams of a 
Wiedicine which is hot in 14 degree, the temper 
reſulting 


fnſw. 4 drams: So that it 4 drams of a ſimple © 
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reſulting will be in 2*. of: heat, as by the operation C 
is manifeſt, 


< 6% 


7. IN 


gt . T3 71% RY 
T he proof. 

"7%. ST © 7 

tl - I. 
6%. © % = $3 wh 
- > X 4 = ZZ ruli 
= - SL 
12 »») 84 (7 rem 
pole 


If it be required to diminiſh a Medicine in quality 
you are to make choice of ſuch a Simple, the Index 0 
whoſe quality may be lefs then the Index of the qualit 
aſſigned, and then to procced as before, 

Here obſerve, that if in queſtions of this nature 
the quantities of the Simples be expreſt by weights c k 
divers denominations, they are ro be reduced co thi 
weight which is of the loweſt denomination in th 
queſtion , according to the fixth rwle of the fevent 
chapter of the preceding book, | 

The augmenting or diminiſhing of a Medicine | 
{8 reſpe& of quantity , Alſo the finding of the value 
bs. % any quantity of a Medicine, the prices of theingredien 
being known, will be familiar to ſuch as underſtand! 
Rule of proportion , and therefore | ſhall not ini 


vpon them, Nochi 
"F CEAMnd «: 


CHAP. IX. 


A Demonſtration of the common Rule of 
Falſe by two Poſitions, © mw 


I. WW Hat the ordinary doable Rule of Falſe is, and 
how to be uſed in reſolving ſuch queſtions 
which cannot be readily applied to any of che other 
rules of Arithmerick , bath been fully declared in the 
15+ and 31, Chapters of the preceding book; it 
remainerh to ſhew what kind of operation is prefap- 
poſed before the ſaid Rule can be applied to the refolg.. 
tion of a queſtion, and then to demonſtrate the trath' 
Wot che Ruleit ſelf, 
1], In the faid Rule of Falſe, look what operation 
the queſtion requires to be performed with the number 
ſought and ſome given number or numbers , the ſame 
kind of operation in every reſp: 1s to be made with 
exch of the two feigned numbers, ( commonly called 
Poſitions) and the ſaid given number or numbers, 
which threefold proceſs being finiſhc, (whether it be 
bv any one, or all of rheſe -»les, ro wit, Addition, 
iS#btraction, Multiplication, and Divijion) there will 
ariſe three remarkable numbers or 're/#/ts, to wit, one 
reſulting from the true number ſought, and two others 
reſulring from the two feipgned numbers; chen from 
theſe three reſults, the errors are colleed, which are 
toching elſe bur the differences between the crue reſalr, 
ind each of the rwofalſe reſults. 


11h After 


428 A Demonſtration of Appendix. 
111. Aﬀeer the faid errors or differences are diſto- 
yered, the Rule of Falſe will be of no force unleſs this 
Analogy. or urn, radar ang doth ariſe, namely, thefto 
firſt error muſt have the ſame proportion to the ſe-Eſur 
cond, as the difference between the number ſought 
and the firſt feigned number hath to the difference Pl 
tween the ſaid number ſought and the ſecond feigned 
number ; here therefore it may be demanded, wha: 
kind of operation will produce the ſaid Analogy ? 
"To this 1 anſwer, when the queſtion requires the 
number ſought to be increaſed, leſſened, multiplied 
or divided by ſome given number, or the number ari. 
fing from ſach operation to be increaſed , leſſened, 
oultiplied or divided by ſome given number ; in any 
of thoſe caſes, the aforeſaid Analogy will neceſlarily 
- ariſe, as 1] ſhall here manifeſt in all the ſaid caſes, Firſt, 
therefore I ſay , when unto each of three number; 
( namely, the number ſought by the rule of Falſe and 
the two feigned numbers) one and the ſame number is 
added, the ſaid Analogy will enſue, for in this caſe the 
difference between the firſt ſum and the ſecond, will 
be equal to the difference between the firſt and ſecond 
of the ſaid three numbers , likewiſe the difference be- 
eween the firſt ſum and the third , will be equal to the 
difference between the firſt number and the third, 
which may be proved in manner following. 


Suppeſptiong, 


Let there be three numbers, co wit, 


"6 MW: + 
+ 2 WO 


Soppol 


Chap. 9, _ the Rule of Falſe, _ 
Suppoſe. alſo that the firſt number A is greater then 

cicher of the numbers B and C, , * 

| Suppoſe alſo, fome number as D (3) to be added 


ro each of the ſaid three numbers, ſo will the three £.. 


ſums be, 79. 
B tD {| io 
- C+D | 8 


| The Propoſition'to be demonſtrated js , that the 
Bdifference between the feſt ſum and the ſecond is equal 
| co the difference between. the firſt number and che 
'Mſecond ; alſo that the difference between the firſt ſam 


Hard the third is i 9 difference betweea the firlt | 


; number and the third. 
' 


: Demonſtration,” 
's : | 
The difference between the firſt number and_the 
sRecond is, 
l: A—B 


"nl The difference betweeri the firſt ſam and the ſecond 
,, ns | 
A*D — 3 -—D 
But the latter difference js manifeſtly equal to the 
mer, (for * D and — D expange one the other 
0wlt, | ; 
AT 3s ne Nun fp 


Therefore the firſt part of the propoſition is proved. 
Again, the difference between the firſt number and 
le third is; ets 


A — C 
The 
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| "The diffetence between the firſt ſumand pherthirdis 6 
44D —C—nD Wy” |. 


But the latter difference is maniſeſily equal tothe pt 
former ;, (for ? D and — Þ expunge one the off fi 


\ her) viz bs (V 
A * 5:36. 9 kg noe 


| Wherefore the propolitidn 5 fully proved; _ 
- The like property might beproyet after_the Came 


manner , when one and the latge-number is fubcratttd 
frofn three numbers ſeveral! 

Secondly,” whetr't ater (Harnely the riom: 
ber fonghc by the rele of Falſe andthe two fergned 
nurmbers) are ſeverally multiplied by one and the fame 
number , the aforementioned Analogy will likewiſe 
enſue, as may be this proved. the 


At the 
FIN 

; Ler'there be three numbers, to wit, _ ; 
4.3.0 - 
Jy .Y +08 . = 


'$& nl alſo that the firſt us A is leſs th 
either of the numbers Z and C. 
Suppoſe alſo, each of -thoſe 3 numbers to bs mult 
plied by one and the ſame number as D (4) and oy 
EY to be theſe, 


_ T + aa 
B 20 
SE) ks © 


PRI. To 
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The Propoſition to be demoniſtrated-is , that:the 
difference between the firſt prodat-and 'the: ſerohd, 
hath ſuch proportion to the difference between the firſt 
| product and thethird; as the' difference beflveen the 
© firſt number and the ſecond, hath w'the difference 'be- 
tween the firſt number and the chird} viz.. |, 


DB —<DA . DE —DA:iB—A.C—4 
ESR 56 a 2 PR 
c Demoyftration,” ' 


d 


; Foraſmuch as ( by the 70 BE the feventh 
book of Exclids Elem«) If a number ( D) malt 
plying two numbers ( 3 — 4 and © — A): produ- 
oF ceth others numbers ( DB — D'A and DC=DA) 
Ml the numbers produced by the multiplication ſhall be in 
the ſame proportion as the numbers multiplied 'are , 
therefore | | 


\ 


l 


\ | # 


DB—DA. DE—DA :: BA + C4" 


which was to be demonſtrated, | 

Likewife when 3 numbers are divided by one and 
the ſame number the demoyftration- will not be other- 
ifNiſe; and becauſe by the ſecond Section of this Chap- 

ter, the errors in the rule of Falſe gre the differences 
; between the true reſult and the two falſe reſults, there- 
ore from the precedent demonſtrations it is evidene; 
hat the afore-mentioned Analogy or proportionality 
(namely, whenthe firſt error hath ſuch proportion to 
the ſecond, as the difference between the number 
Woughr and the firſt feigned number, hath to the diffe- 
tence between the ſaid number ſought and the ſecond 
feigned 
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feipned: number ) will ſucceed from ſuch operation as 
is: defore declaredin the beginning of the third Section iN 6 
of this Chapter. 1. | Mo 
nk IV; Now. to diſcern That kind of 
0 know .WHH- ' gperation will not produce the ſaid A- 
oY cable. nalogy,  obſerye thy note, viz. when c 
by the Rule of A queſtion requires ſome given nuchber I , 
Falſe eruot- , to bedivided by che number ſoughe or fl (, 
, -. an part thereof, alſo when the number 
ſought or ſome part thereof is to be ſquared, cubed, &c, 
Likewiſe when ſome parts of the number ſought are to- 
be multiplied one by the other, I ſay from ſuch ope. 
rationsthe aforementioned Analogy will not ariſe, and 
in thoſe caſes, the o7dinery rule of Falſe will be uſeleſs; 
as. may partly appear by the ewo following examples, 
viz, What nnwber # that by which if 360 be divided 
the quotient will be 24 ? Here if two poſitions or feign- 
ed number be taken, and 360 be divided by each of 
them , the errors will not be inthe ſame proportion 
with the differences between the true number ſought 
and the two feigned numbers, and therefore the r»/eof 1 
Falſe will be uſed in vain: yet if it be asked what 
number is chat which being mulciplied by. 24, the 
product will be 360, the anſwer to this latter queſtion || 
- i5the ſame with the anſwer to the former, and may be 
found by the rule of Falſe , bur ſuch kind of interpre- 
rations and inferences are. not alwayes obvious , and 
therefore ſince the preparative work of the rule 0 
Falſe, ( after a namber is taken by gueſs for the num 
ber ſought) proceeds gradually from one condition 
in the queſtion te another , ic will -for the moſt pert 
| be eaſfſe to determine whether the ordinary rule 0 
'7 Falſe will take place or not , by comparing the cond 
= tions of x queſtion with the note before given, Fo 
wot ht 


_—_—_— Tz. FER 
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Another Example; acertain perſon being demand. 
ed what number of years he had lived ;, anſwered; if 
5} of that number were yawltiplied by + of the ſame 
number, the produQt would ſhew the number, or his 
age : here it will be in yain to ſearch the number 
ſought ( which is 40) by the 7x/e of Falſe, for the 
aforementioned Analogy or proportionality will no 
ſucceed , and the quellion tannot eaſily be reſolye 
without Algebra. | Re 

Now from this ſuppoſition, that after the prepara- 
tive work of the r#le of Falſe is finiſht, the errors 
will be in ſuch ptoportion as aforeſaid, I ſhall make it 
manifeſt that the Rule of Falſe will iſcover the num- 
ber ſought. Oh HR Cn 

Y. 1n the Rule of two falſe Pdſirions there are 3 
caſes, viz, the errors are either both exceſſes and no- 
ted with T, or elſe both defeRs and noted with —, or 
laſtly, one of the errors is noted with *, and the otter 
with — 

In the tw firſt cafes, the Rule is this, Multiply 
the Poſitrons or feigned numbers by the altern errors, 
viz. the firſt Poſition by the ſecond error, the ſetond 
Poſition by the firſt error, and reſerve thoſe ProdudRs, 
then dividing the difference of the ſaid produdts by the 
difference of the ſaid errors, rhe quotient ſhall be the 
number ſought by che queſtion. 


0 demonſtration of the ſaid Rule here follow. 
Els 
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Caſe 1. Whin the errors are buth exceſſes and noted 


with * 
| Swuppofitions. 
7, Let ſome number unknown and ſought A 
by tte -#le of Faſſe be repreſented by .... 
2, Letthe firſt Poſition {or feigned number C B 
de er.e. ; 
3. And the ſecond feigned number ..; . C 


4. Suppoſe alſo that B is greater then C, and each 
of them prearter then A. | 
5. Moreover, ſuppoſe the error of the firſt r 
policion to be _..,.,., a 
6. And the error of the ſecond poſition to be . G 
7. Suppoſe alſo that this Analogy will be found in 
the ſaid numbers, viz, 


B—A. C—A:;:F,G6 


$. The propoſition to be demonſtrated. 


| th 
1 _ FC—GB 
AD 2 
Demonſtration. eq 
9. Foraſmuch as by ſappoſition in 7*, 
B—A. C—A::F, G 
wh 


10. Therefore by comparing the reRangle of the 
Extreams to the retanple of the means, 
GB— GA = FC—FA 
x1, \And 


he 
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11; And by equal addition of FA 
FA + GB—GA = FC 
i2, Again, foraſmuch as by ſuppoſition in 4% 
B > C 
13. And conſequently out of 4 and 12, 
B—A > C—A a 
414. Therefore out of g and 13. 
Wed: F >» G 
15. Therefore 
FA > GA 
i6, Therefore 
FA—GA > © 
17; Therefore by equal ſubtraion of GB. from 
the equation in 17, 
FA—GA = FC — GB 
18. wherefore by dividing boch parts of che laſt 
equation by F — G, equal quorients will arife, vis. 


x = 08 
| Fo 


which was to be dernonſtrated- 


tf: 
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Cafe 'q When the Errors are both defefls | and mred 
with — 


Suppoſtions, 


1. Let ſome number unknown and ſought A 
m_ the rule of Falſe be repreſented by ..... 
, Let the firſt poſition (or feigned number ) L p 


be; C560. 
3. And theſecondpoſition, \;.«.! C- 
4. Suppoſe alſo that Bis leſs then C, and each ol 
them leſs then A. 


5. Moreover, fuppoſe the error of the firſt x 
Polition to be ..... | 

6. And the error of the ſecond Poſition ., G 

7. Suppoſe {alſo that this Analogy will be found in 
the ſaid numbers, viz, 


A—_BA<SC:iF;6 ' 


3, The Propoſition to be demonſtrated: 


FC — GB rr Ec 
A ——= 
F—GC 
Demonſtration. 
I» 


9. Foraſmuch as by ſuppoſition in 7. 
A—B.A—C::F.G 


I0, Therefore by comparing the refangle of the 
means to the recanple of the extreams, 


FA— FC — GA — GB 
Il, And 
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11, Andby equal addition of FC, 
FA — FC + GA — GB 


12, Again, foraſmuch as by ſuppoſition in 4, 
B.< C. 


13, And conſequently out of 4 and 12, 


KH 14. Therefore ont of 9 and 13, 
15. Therefore 


FA > GA \ 
16. Therefore 


17, Therefore by _ ſubtraction of GA from 
the equation 1n II, 
FA — GA = FC —. GB 


18, Wherefore by dividing both parts of the laſt 
equation by F — G, equal quotients will ariſe, viz, 


FC — GB 


& = —=6 


which was to be demonſtrated, 
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Caſe In. when one of the Errors i an exceſs, (to 
Wit, noted by *) and the other @ defett, ( noted 
B = | bay e's 0 IO 


In this third Caſe the Rule of Falſe is this, viz. 
Multiply the Poſitions by the altern errors, to wit, 
the firſt Poſition by the ſecond error, alſo the ſecond ” 
Poſition by the firlt error, avd reſerve thoſe products, 


. : 
. 


| then dividing the ſum of the ſaid produdts by the ſum 
of the ſaid errors , the quotient ſhall be the number la 
ſought by the queſtion. | 
The Demonſtration of this latter Rule here fol. 
loweth, IM 


Suppoſitionss : | " 


- T, Let ſome number unknown and ſought byy A 
the ale of Falſe be repreſented by ...... 


' 24 Let the firſt Poſition be ..,... - B i 
3. Andthe ſecond Poſition ....,., C 
' 4. Suppoſe alfothat Bis greater then C, andallo 
oreater then A, andthat Cs leſs then A. _ 7: 


'  $. Moreover, ſuppoſe the error of the frſtY rc ll 
Pohition to be ....,.9.. | 

'6, And the error of the ſecond Poſition to be, G 

7. Suppoſe alſo that this Analogy will be found in 
the laid numbers, viz, | 


B—A.A—C::F.6G " 


8 . The Propoſition to be demonſtrated. 


| 


Vehap. 9 the Rule of Fol. 


"Demonſtrition. 


9, Forasmuch as by ſuppoſition in 5. 
PSA. A—E FT; 6 


- 10. Therefore by comparing the rectangle of the 


means to the rectangle of the extremes, 
FA FC = GB GA 


11+ And by equal addition of FC and GA to the 
laſt equation, this will ariſe, 


FA + GA = GB + FC 


12. Wherefore by dividing both parts of the laſt 
equation by F * G, equal quotients will ariſe, viz. 


GB + FC 


A = i G 


which was to be demonſtrated, 


The learned Herigoniue ( in cap. 13. Tom. 2. of 
his Curſuws Mathematicus)) hath delivered another 


way of reſolving the rule of falſe, namely,by the two 
following rules, viz. 


When the ſigns of the Evrors are unlike. 


Rule 1. As the ſum of the errors is to the firſt er- 
ror, fois the difference of the ſuppoſed numbers to a 
fourth proportional, which being added to the firſt 
ſuppoſed number, when the ſaid firſt ſuppoſition is leſs 
then the ſecond, or ſubtracted from it when it exceeds 


_ the ſecond; the ſum or remainder will be.the true 
, Rumber ſought, Ffyg When 


_ — 


# hes the ſigns ofthe Errors are unbke, 


Rale IT, As the difference of the errors is to. the 
firſt error , ſo is the difference of the fuppoſed num- 
bers to a fourth proportional , which being added to 
the firſt ſuppoſed number when che ſigns are — or 
ſubtracted from it. when the ſigns are t; the ſum or 
remainder will be the number fought. - - 

Both which rules the ſaid Herigoniz demonſtrateth 


geometrically þy lines, upon a ſuppoſition of the 4ua- 
logy or proportionality before .mentioned in the third 
SeQion of this Chapter , and the ſame may likewiſe 


be eaſily demoniſtrated according to the precedent me- 
thod by letters, ” as tes 


F — 
—_—yF _=__ 


CHAP. X. 


A ColleJion of pleaſant and ſubtle Dueſti- 
ons , to exerciſe all the parts of Vuigar 
Arithmetich. To which alſo are added va- 
rious prattical Queſtions about the menſu- 

ratiou of Superficial Figures and $S0- 


» bf 
bi 4S. 


noni 66x56 YU, x Ma 
Se a | \ << Cold weighing 175 {b. of 
ſterling, 


Chap. 10, Dneftions, 44'T 
ſterling, what is the value of grain of that Gold®' ; 
Anſw. 2 pence, ** qo tt 9s J 


I. 15+ (ori) of 5-of 55 of Tz ==> 


122 $7 38: a, = __ 
II, — OE . - &6do bt I2g 


2urft. 2. * A mandying gavetto his eldeſt ſon $4 of 
2 of his eſtate, to his ſecond ſon 4 of + of his eſtace, 
| and when they counted their portions, the one" had 
ao. more then the other, the remainder of the 
| eſtate was givento the wife and younger children / the 
\ queſtion is , what was the portion of the eldeſt Ton, 
alſo of the ſecond, and how much :did belong to: the 
wife and younper children ? 1 
Anſw, The eldeſt fous portion !100/, the' ſecond 
ſons portion 607, and 440 /, for thewifeandyouns 
ger children, eat G1 TATON 
T he fraltions being reduced, it will be manifeſt that 
the eldeft ſon had 5, andthe ſecond 55, alfo the difcrexce 

of the ſaid frattions is 55, then ſay, ”: 


= 1 40 0 « 4 6 o 
15 « —T Y © I's IF 
E. 

T he ſecond ſons portion ....q. 60 
T he difference of their portions ,... 40 
T he eldeſt ſons pertion '«, 0.0 10g 

Rn | 40 Ns a 4 Goo 

= BIT EG IR. Sn I es: 


Lafily, 6co — 169 = 440 for the wife and 
| younger 6bilaren. 


4% 


Leſt. 3» A young man received 665 /. which 
Was 
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was * of 4 of his elder brothers portion, and: 3+ times 
| of his elder brothers portion was 1+ times of his fa- 


thers eſtate,the queſtion is, what was the fathers eſtate ! 
Anſw. 5601, en | | 


Y., «005-37... 1: 208 
1-960: 33-0, 560 


Dueft. 4. If Acanfiniſha workin 20 dayes, and 
Bin 3odayes, in what time will that work be fimſhed 
by A and B working together ? A»/w. 12 dayes. 

-- Firſt find what quantity. of the work will be done 

by each workman in one and the ſame time, thenit 
will be, as the ſum of thoſe quantities is in proportion 
tothe ſaid time ; ſo is 1 or the whole work to the time 
wherein ſuch work will be finiſhed by both workmen 
workirg together, 


dayes work dayes worh 
0- -Þ-2 417 00-4 ? 
add t 


© ———_ 


ſam 14 


Hence it appears that A and B working together 20 
dayes, will finiſh that work once, together with + 0 
the ſame work, therefore ſay again by the Rules 
T hbree, 


work adayes work dayes 
9-0 342, 0 


 Sneſtjons, 
__ Queſt, 5. 
ev Eres adfto leo, tnbali mihi lymina bins 
*  Ofqmeziiam, dextii ſic quoquy planta pedis, 
 Binit dextro ornlo, ternis lacus iſte dicbus 
© Impletur lavo, ſea pede bu gemints. 
Ori ſufficiunt ſex bors. Dis fimalergo 
Duo ſpatigos, ocali, pefque replere valent, 


Chap. IO, 


The ſenſe is this. A brazen Lyon being placed in an 
artificial fountain, conveyerh water into a Ciſtern by 
two ſtreams iſſuing from his eyes , aiſo by one from 
bis mouth, and by another at che botrom of his righe 
foot. Now the pipes through which theſe ſtreams pals, 
are of difiering capacities ,. in ſuch fort, that by the 
right eye ſet open alone, the reſt of the ſtreams being 
ſtopt , the Ciltetn will be filled in two dayes, (the 
length of a day bing ſuppoſed to be 12 hours) by. 
the lefr eye aloneiin three dayes ; by the foot alone in 
four dayes; and by the mouth alone in ſix hours. The 
queſtion is, in what time the Ciſtern will be filled , if 
all choſe ſtreams be ſer open at once ? AY 
Anſwer, 3* day, 


dayes Cit, dajes Cifſt. 


S FF 11 3 28 


cy Vw cy ao 


” $3 17 $4. 
F-.- 4 33 YL a8 
Fe add 1 


5 — ——_ 


ſam 9%] Cifterns that will be 
filed in 3 dayes by all the 4 ftreams running roge= 


ther, 
Cift, adayes Cift, aa 
93, 3 3 1 


- 37 


ut 
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Daeft. 6. A Ciſternin acertain Conduit 1s ſup. 
plied with water by one pipe of ſuch bigneſs, that if 
the cock A atthe end of the pipe be ſer open, the 
Ciſtern will be filled in $ hour ; moreover at the bot. 
tom of the Ciſtern ewo other cocks B and C are pla 
ced, whoſe capacities are ſuch, that by the cock B ſec 
openalone ( all the reſt being ſtopt) the Ciſtern ſaps 
poſed to be fall) will be emptied in 1+ hour, alſo by 
the cock C ſet open alone the Ciſtern will be emptied 
in 24 hour « now becaufe more water will be infuſed 
by the cock A, then can be expelled by both the cocks 
Band C inoneand the ſame time, the queſtion is to 
find in what time the ciſtern will be filled if all the faid 
- * three cocks be ſer open at once > A»ſw. 172 hour. 

Afrer the manner of the fourth queſtion of this 
chapter, find how many times the ciſtern will be empti- 
ed inone and the ſame ſpace of time, bythe cocks B 
and C running topettier , alſo how much of the ciſtern 
will be filled by A in the ſame time, then will the diffe- 
rence ſhew how much of the ciſtern is gained by the 
filling cock in the ſaid time z Laſtly, as the ciſterns or 
parts gained are in proportion to the correſpondent 
time; ſois the woe ciſtern, to the time wherein it 
will be gained or filled. 


how. Gift, " hog, ft. | 


1. 33.3 5:15. (HIS\{TE 
and 1 BL 
1-YE(B & C| 


bow, ciftl. how, 7 1n 17 hour, 
II, .£.+ 1:3 1+ , (25 filledby A 


nr 


33433 gained by A} 


% 6fh, 
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Cr xy had 1p 


tit 
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Cc if . : how, c iff . hats 


III, I IS) . Y - —_ I » I "$7 


Queſt, 7, Suppoſe a Dog, a Wolf, and a Lion, 
were to devour a Sheep, and rhat the Dog could eat up 


the ſheep in an hour, the Wolf in} hour, and the 


Lion in} hour , now if the Lion begin to eat 4 hour 
before the other two, and afterwards all three cat-to.- : 
gether, the queſtionis, in what time the ſheep would 
be devoured ? An/w. 75 hour. | s 


how, ſh. hau, ſox 
I, Ne 1 4t:4-»--$ 


Thus it appears that 5 of the ſheep would be eften 
by the Lion, before the Dog and Wolf began to 
eat, 

II. Proceed according to the fourth queſtion , fo 
will you find the remaining 5 to be eaten by them all in 


52 hour:which added to & gives 535 hour, in which time 


the ſheep would be devoured, 

Daeſt. 8, If 1265/1. betobediſtributed amongſt 
three perſons A, B, C, in ſuch fort, thar as often as 
A takes 5, B ſhall take 4, and as ofcen as B takes 3, 
C ſhall take 2; what ſhall be the ſhare of each ? 


Anſw. A 1X1. B 413521, C 27553t1, 
Find three Numbers which may expreſs the propor. 


tions of their ſhares, by the Rule of Three, or (to 
avoid fraRtions ) thus, | 


Appendix, C| 


Arithmetical 


EELE » <4. 

Z ec -+6 00 0 2 

15 ; 12.8 

thus found 

gn 3 by 

T4 CS bY 

"4 * 4 —= Y | b FL 
Ta fy. $1% lin 
J5. « 120; 37412. . 4157 the 

0 8. 29: ani 


Oneft. 9. A Governour of a certain Garrifon! 
being deſirous to know row much money the Port 6 
paſſage of the Garriſon did atnount unto' in cercaid 
fmoneths, made choice of a loyal ſervant , giving hin 
order to receive of every coachman paſſing with 4 
coach 4 4. of every horſeman 2 d. and of. every 

footman £4. Now at the years end, the {ſervant making 
| his accomp: to the Governour, giveth him 94 4. 15 
104. and lers him know that as often as 5 pafled with 
coaches,g paſſed on horſeback ; and as often as 6 pal- 
ſed on horſeback, 10 paſſed on foot , the queition is, 
how many coaches , horſemen, and footmen paſſed? 
Anſwer, 2500 coaches, 4500 horſemen, 75@ foot- 
men, 
uh 


PY 


Eind z proportional numbers after the manner of 
the eighth queſtion, which will be 5, 9, 15, then prof 
ceed as foiloweth, 


DQneſtions. 


A. 

5 Coaches « +-20 
9. Horſemen 186 
15, Footmen « 73 


J - 2500 
If 45% . 22750 ::4 9+ 4500 
S” 15 + 7500 


2ueft. 16, A FaRtor would exchange 780 /, frr- 

ling for double Ducats, Dollars, and French Crowns, 
the Ducats at 7 5+ 64. the piece, the Dollars at 4 5.4 4. 
and the French Crowhs-at 6 s. the piece; to be in ſuch 
proportion , that 4 of the number of Ducars may, be 
equal to Fof the number of Dollars, and 5 of the Dol. 
1 ,Wrs equal co 54 of the Crowns : the queſtion is, how 
) BY pieces of each coin he ſhall receive for his 580 
mounds, k 
ol A»ſw. 600 Ducats, goo Dollars, 1200 Crowns. 

Find three proportional Numbers ( after the man» 
er of the eighth queſtion ) which will be 6, 4, 3. 


LE Chap-10. 


L L 

2 ++e+*noce FJ 
| Ee 
s, ST » T7 IF 
d? >. & +3 
OF 


Thus ir appears that ſix times the number of Ducats 
nuſt be equal to four times the number of Dollars, 
 oiilſo equal unto three times the-number of Crowns, 
OW hen make choice of 3 numbers to anſwer thoſe pro- 
ortions, ſuch are theſe, 2. 3. 4 (for 6x2—=4 x3 
3 x 4) with which numbers proceed as followeth x 
5 | 2 ancats 
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l. 

2 durats .«. I 

Z dollars » 2 
I 
5 


4 CYOWRS .» C4 #6 
——— þ, p 54 . 225 
ſay if 6... 25 + 780 ::4 3+ » 195 
7 . $00- 
Il. ducat IL. 

4. 4.3. $3225 © 00T < avratts 
| doll, : 
2» 34.44 205 7 dollars; 

Crow) | 


-X , I 3: 360 , 1200 crown 


te 

Oveſt. 11, Twenty Knights, 30 Merchants, 24 
Law ers, and 24 Citizens, ſpent at a dinner 64 pound, 
which was divided amongſt them in ſuch manner that 
4 Knights paid as much as 5 Merchants, 1o Merchants} 3 
as much as 16 Lawyers, and 8 Lawyers as much all 2+ 
12 Citizens; the queſtion is, to know the ſum of mo-Iif 2+ 
ney paid by all the Knights, alto by the Merchant 
Lawyers and Citizens ? 

Anſwer, The 20 Knights piid 20 pound , the 30 
Merchants 24 pound, the 24 Lawyers 12 pound , and 
the 24 Citizens 8 pound, 

Find four Numbers to expreſs the proportions 0 
their payments, by the Rule of Three, or (to avoid 
fractions) in manner following, ſo will the propor-W d 
tiohal numbers be 4, 5, $8, 12, viz. 4 Knights paid fe 
as much as 5 Merchants, or 8 Lawyers, Or 12 Ci-ffſ be 
£1ZEns, h 


; | Chap: 104;  Pneſtiont, $49 


4 oof devs oe 
'IO Sheba, 16 
Fm 400 ban; 060 

4 « S; 8. Iz 


2 : 
thus found, 
4 x 10 x 8 = 310 
0x 8 x 5 = 400 
8 x 5 x 16 = 640 
$ x 16 x 143 = 960 
Then preſuppoſi ing that a Knight is td pay 4 5. 
teed as followeth, viz. 
| 
il 20 Ks _-_ on 
ol 30 Merchants 
$5 24 Lawyers "gp #1 : | f; 
- 1; Citizens ., ; Fi | - : _ 
fay; if 125 6 64 5: 47 "ns 
| 25 + IZ 
s | P | 7 s $ x 
7 


ft. 12. Acertainmanwith his wife did uſually 
2k: a veſſel of Beer in 122 dayes, and the husband 
ſound by often experience, that his wife being ablenr, 
be drank it our in twenty dayes ; the queſtion is, in 


how many dayes the wife aldiie would drink ir out { 
Anſwer, $0dayes; 


G g Note; 
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Note, it is to be ſuppoſed that the husbandin 12 of 
the 20 dayes wherein "he drank algne, did drink as 
much as in the x2 dayes wherein, he drank with: his 
wife , herce it followeth, that. in the remaining $ of 
| the ſaid 20 dayes, he drank as much as his wife did in 
12 dayes. Therefore by the Rale of Te fay, 

if $;. 13. 51. 30-.. 3 
Oueſt, 13. If a bouſe beto. be duile by three ſe. 
veral Carpenters, A,B, C, -working in ſuch ſorr, that 
A alone will figiſh | it in 30 dayes, Bin 40 dayes, "and 
A, B, C together in*x5 dayes,”in what time would C 
build the houſe? \4nſwer, 129 dajes. 

/. Find in whattime A and B ergo: will 
firiſh the houfe (after the manner of etourth que- 
ſtion ) Anſwer, ;174 dayers 
UE cuppoſing thework of A and Bto be performed 
by one perſon as DD, the houſe will be built by D in 
175 d.ycs, but by Dand C in fiiteen dayes . then find 
( «ccording to the twelfth eng ) in what. time C 
will finiſhthe ſame, 

AnſWer, 120 aaJcss 

The proof Tnay be wrought according tothe fourth 
we” fiſth WORE | 

Duſt, 1 - Two Travellers. A and B, performs 
Journey to os andthe ſame place in this manner, 25z, 
A travels 14 miles every day, and hath travelled eight 
dayes before B-begins, upon the ninth day B ſets for» 
ward, and travels 22 miles every day, the queſtion! is 
in what time-B ſhall overtake A ?. 

. Anſwer, at the end of 14 dayes. 

Find how many miles B gains of Ain a day. Þ which 
- wilt be eight miles ; alſo find how many mile A had 
cravelled before B did begin, ſo there will be difcover- 
ed 112 miles, then fay by the Rule of Three, 

| milts 


[ Pp _= — Ay — pe” | _ ; 


—— 


a HJ. 


any  cnpy Gwe TCO CCR 


k 4 Sls OX? @ 
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miles da b miles dayes 


T4307: 5307-228; D093 2 6-55 34© 


Suft. 15 There isan Iſland which is 36 milesin 
compals* Now if..at che ſame time, and from the 
ſame place, two footmen A and B ſet torward to tra- 


' vel round aboutithe ſaid If]land, and follow one another 


in ſuch manner that A travelleth,every day 9 miles, 
and:B.7 miles ,;the queſtion is to find in whar'ſpace of 
timethey will again meer , alſo how many miles , and 
how many times about the: lfland each foorman will 
then have travelled ? | 

* Anſwer, They will meet at the end of 18 dayes 
from their firſt, parting, andthen/A- will have trayel- 
led 162 miles''( or 4 + times the compaſs of the if ) 
and B will have cravelled 126 miles ( or 3+ times the 


compaſs of the Iftand, ) "; 
Ln miles 17 

from ... 9 4 4 4 | 

ſubtralk 7 aay miles dayes 


2 * £*.47 $6 {$8 


mult. 18 malt. 18 
by '9' by '7 


36)"162 (af| 36) 126 (35 


— ————— 


neſt. 16, Two footmen Aand B deport *t the 
ſame cime from Loxasy towards 'Nork , travelling act 
this rate, vizs Apoeth 8 miles every day , B goerh 
1 mile the firſt day, 2 miles the ſecond day, 3 miles 
G83 .-. me 
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the third day, and in that progreſſion he goeth for= 
ward, travelling in every following day'one mile more 
then in the preceding day ; the queſtion is to know in 
how many dayes B will overtake A ? 
Anſw. 15, dayes. | 
+To reſolve this and ſuch like queſtions, double 8 
(the number of miles which A travelleth daily ) which 


makes 16, from which ſubtract i, the remainder is . 


15, the number of dayes fought, 


Deſt. 47, If Exceter be diſtant from Zondon 


140 miles, and that at the ſame time one foot man A 
departed from Loydsn towards Exceter,travelling every 
day 8 miles, and another B from Zxceter towards 
Londoy, travelling every day 6 miles, the queſtion is, 
in LA many dayes they will meet one another, and 
how many miles each footman will have then travelled? 


Anſwer , They will meet at the end of 10 dayes, 


and then A will have travelled $0 miles, and B 66 
miles, 
414 i $ miles trayelled daily by A. 
md 7 miles travelled daily by B, 
{um, 14 miles which A and B together did 
travel daily, >. 


mm da, miles das | 

14 . 1 :7 140 + 10 in which time A and 
B will meet each other, 

10 x $8 — 80 miles travelled by A. 

IO x 6 = 60 miles travelled by B. 


Lxeft. 18. A certain footman A departerh from 
London towards Lincoln, and at the ſame, time another 
tootman B departeth from Lixcol» towards _ 
A 


— 


Appendiz- | 


my a An a» ox£xX X.ih..:a{ __. 


Fe 2 


.Q? 


Chap. 10. Queſtions, 453 
alſo A travelleth every day 25 miles more then B. Now 
ſuppoſing thoſe two Cities to be 100 miles diſtant 
one from the other, and that thoſe rwo footmen do 
meet one another at the end of 8 dayes after the be» 
ginning of their journeys; the \ gas" is how many 
miles each will have chen travelled, as alſo how many 
miles each travelleddaily ? 
Anſwer, A Go miles, B 40 miles. Alſo A travelled 

-+ miles every day, and B 5 miles, | | 


aa : miles dajes miles 


EO W342  . 


Hence it appears that at the time of their meeting A 
had travelled 20 miles more then B, which 20 miles 
being ſubtrated from 100 miles leaves 80 miles , 
whereof the half is 40 miles which B had travelled, 
therefore A had travelled 60 miles, 

Nay to find how many miles each travelled daily, 


lay, 
dajyes miles day miles 
3 s go 2 I Ba 5) 
| miles | 


Therefore 0 Feravelled$7* daily , 


" eſt, 1g. There is anIfland which is 134 mikes in 
compaſs, now atthe ſame time, and from the ſame 
place, two footmen A and B begin a journey round 
about the ſaid Iſland, but they travel towards contra» 
ry parts, atthisrate, viz, 4 travelleth 11 miles in 
every 2dayes, and B 17 milesin 3 dayes : the queſtj- 
0n is to figdin what ſpace of time A and Z will meer 
Gg3 - ons 
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one another, and how _ miles each will then have 
travelied Figs 

An/wer, They will meet at he end of 12 Jayei 
and hen A will have travelled 66 miles, and B 68 
miles. 
' After the manner of the fourth queſtion of thi 
chaprer the cime ſoughc will be found 12 T_T 


dayes miles aayes miles 
"I. 6-233. 3 $49 16% | 
ad 17 0 adayes wiles dayes 


332. 3 58 134... 1 


The miles crerkic by each will be found in this 


manne ry 


dayes miles dayes 
$4 220-4343 48 a nies travelled by A. 
3 . 7 :: 12 . 68 miles travelled by ZB 


Bar. 20. If a Clock hath two Indices (or bands 
one of which (co wit 4) is carried twice round the 
whole circumference of the Dyal in one day ; and the 
other (.B) once in 30 dayes, and chat both ar once 
ſewing the ſame point begin to be moved,” the queſti- 
ON is, in what time they will be again conjoyned ? 
| Anſwer, v1 5 Cay Or 1275 DOUrss 


aa) cirenm:  dayes circum. 
L's: $71 $2 | $Q+/\54) +00" 
"4+. ' ſubtralt 1 


p— 


Or 
cu 


= 2, 


$ 
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Hence it appears, that in 30 dayes A will have run | 


through 60 circumferehices, :and*Z one circumference 
only in the ſame time, therefore 4 pains of B 5 94ir- 
cumferences in 3o dayes, therefore ay. | . 


circum, dayes” circam.. Adaey__.. 
$9 « ZO » » i 6 59 


Duft. 21, 1f 6 1b. of Supar be equal in value to 


7 1b, of Raiſins, 5 1b, of Railins to 2/16, of Almonds 3 


3 1b. of Almonds de, of Currans ; 2 16. of Cufr- 
rans tO 18 4, how many perce are e the value of 3 ibs 


of Sugar ? Anſw. 214. has 
£(6 S. = 7RYe 
E 3 R. == 2 \F S 
D j Az. =. $3 CS 
E</2 C. = 18 4.-s 
CY 0. PO. 
180) 3780 (21 


Queſt, 22. Wt 3 FO pair of Gloves be equal in 
value to 2 pieces of Ribbon , 3 pieces of Ribbooto 7 
dozen of Points3 6 dozen of Points to. 2 yards of 
Flanders lace; and yards of Flanders lace to'$1 ful. 
lings, how many dozen pair of Gloves may be bought 
for 28 ſhillings ? * | 

Anſwer, 2 dons pair of Glove" wy 


5 
” 
®.. Y ©, + 
- 
2 k» a * - 
* 


Ge 4 


ef 3 G, = £ ol 

: 3 RR, = 7 Þe : | 

$4 6P. = 2I, S>2268) 4536 (2 

TJ $$. = 60 Sc. & Wi 
Tal S = ?Q0.1 

4536 2.268 


 Naeſt. 23. Suppoſe a Greyhound tobe courſing of 
a Hare, in ſuch fort that the Hare takes five leaps for 
every four leaps of the Greyhound, and that the Hare 
js one hungred of hex own leaps diſtant from the Grey- Iſl 3 
| bound, now if three of the Greyhounds [eaps be equal 
ro four leaps of the Hares, the queſtionis to know 
how many leaps the Greyhound muſt take before he 
obtain his prey ? 6s | "0 
Anſwer, 12COleaps. 


L 3:4 x1 46 $} 


Thus it appears, that 4 of the Greyhounds leaps are 
equal to 53 of the Hares leaps, and becauſe by the 
queſtion the Greyhound takes 4 leaps for every 5 of the 
Hares, therefore the Greyhound in every four of his 
leaps gains + of one of the Hares leaps ; therefpre 
ſay by the Rule of Three, {+ 0+: 3 Bu 


.\W. If F,. 4 $3 1c0 +» 1300 


I 24. Thereis a certain room whoſe Baſis iga 
long ſquare , which iy in cixcuit 50+ feet, and the * 
beight of the walls or ſides of the room is 82 feet; all | 
which walls of the room except a ſpace taken out for a 

| oY ro Crew — 98 window 


d | hap.1 O, Queſtions, 457 
Enindow in the form of along ſquare, whoſe height is 
five feer, and breadth four feer, are to be furniſhed 
with Hangings of ell-broad Ntuffe at Js. 4 a, the yard, i [2 
Wthe queſtion is to know how much money the ſtuffe | 
will coſt ? ; | | 
Anſwer, 5 l. 175. 6% a, | | 


got » 8% = 4165 ſquare fete. 


| '$ x 4 —= 20 ſubtract 

3964 
: Þ x z — 131; ſquare feet in ine Jard of ftnſft 
[ feet dd. feet d, 


If 11z , 4O 35 3964 » 141 


weſt. 25+ There js a certain Walk which is a long 
ſquare, whoſe length is 4o yards, and breadrh 7 yards, 
to be paved with ſtones, each of which being in the 
form of a long ſquare is 28 Inches 1n length, and 24 
Inches in breadth, the queſtion is to know how ma 
fuch ſtones will be requiſite to pave the ſaid Walk 2 _ 


Anſwer, $40. 


Inches Inches 

1440 x 252 = 362880 ſquare Inches; 
28 x 4 =— G72 ſquare Inches, 

672 , 1 :: 362880 , 540 Stones, © 


Durſt. 26, Suppoſe a piece of Tapeſtry to be 53 

J«rds Engliſh in length, and 34 yaras in breadth, the 

MWueſtion is,dow many ſquare e/ls F/emi/h are contained 

Wn that piece of T apeftr), when the tength of 1 efl 
lemi fp 1s equa) to4 of a yard Enghſhe 

 duſwer, 375% [quarc ls Flemfhr $ 
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$F * 3% = wa ſquare jaras.. 


. 


F Then becauſe 53 of a ſquare yard is equal to 1 
15h ſquare of Flemiſh meaſure (for} « 4 = 5} ) fa 


t-53-+ 1-1 57 


Dueft, 27, A Workman hath performed a piece 
of Tiling bearing the form of along ſquare, whoſe 
length is 293 feet, 7 inches ; and breadth 21 feet 5 in- 
ches, now when Tiles are ſold at therate of rr: 
10} 4. for 1000 tiles, and every ſquare of tiling con-ſ 
fiſting of 10 feet aſwell in lengch as in breadch doth 
rake up 1000 tiles, what doth the faid piece of tiling 
amount unto ? 

Anſwer, 34h, 17s, o5*53% d. 


1} 27357 * 217% = D__ ſquare feet 
o 


Il, 100 «+ 142% o © Aa 4" $36477R2L 


Paeſt.'28, A Merchant would beftow 2201. in 
Cloves, Mace and Nutmegs, the Cloves being at 5 :. 
the pound , the Mace at 11 s. the pound, and the 
Nutmegs at 6s, the pound, now he would have 
each ſortan equal quantity , the queſtion is haw ma 
ny pounds he may have of each fort ? | | 

Anſwer, 2c0 1b, a Oz 


- "* 
:. | % 
| fee 


: 4400 . 200 


\ 


oh RS 1-10 I... 


T he Proif. | | 
|, 3 St | 
2c0 at 5 amounts unto ,.+, Fo _ 5 \ | 
200 at If amoinnts unto ... 110 | 


200 at 6 amounts unto ,,. G60 | | 


j _ 
I — — — 


; ns | 220 


Orvefts 29. A Faris to receive a ſum of money, 
"Wand is offered Dollars at 4 5; 4'd. which are wor:h bug 
45. 34. or Ftench- Crowns at 6s. 144,. which are 
Myorth but 6-5.- the queſtion is by which coin be flvall 
*Mluſtaio the leaſt loſs ? 
Anſwer, the Dollars, 


" (OY EY OY 
$2.15 737 « 17x 

That is, in receiving the Dollars every 6s, 14: 
looſeth 15% 4. bur in receiving the Crowns 65. 1 4, 
looſeth 14 4, which is a greater loſs then 1 7+ 4, 

Deſt, 30. A Butcher agrees with a Grafier, for 
the feeding of 20 Oxen, during the ſpace of 12 equal 
moneths, but at 2 monerhs end, the Butcher adds 
Oxen more, and 64 moneths after that, he added 10 
Oxen more, and thenir is apreed between them , tha: 
the Graſier ſhall feed them all, fo long rime as will be 
equivalent to the keepinp of the firſt rwency during « 2 
moneths ; .the queſtion is, how long time he ſhall 
feed them all, after the patcing in of che laſt 10? 

Anſwer, 1 moneth. 

Conſider, that as he receives more Oxen to feed, 
ll be ought ro keep them all the leſs time; © therefore 
work 


2a p — 
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work as the Queſtjorr imports by the Rule of Thr 


| inverſe. Sa 
= you. Oren 
_ 12 20 | 
Oxen 2 $ mm, Oxey, 


— ——— 


If 20; 10 *::; 2F-. (8 25 


- 


If 25 .+.+. 13... 35 (twnf 


| weft, 31, Two Merchants , viz; 
mag” 74 o A = B, have entered Company ; 
Fellowſhip. puts in 500 /, and at 4 moneths en 
takes out a certain ſum, leaving the re- 

mainder to continue 8 moneths longer; B puts inf 
2501. and at five moneths end puts in three hnudred 
pound more, and then his whole ſum continues ſeyen 
moneths longer, Now at the making of cheir Ac. 
compt, A findeth that he hath gained 106+ pounds, 
and B gained 133+ pound, the queſtion is to know 
how much A took out of the bank at 4 moneths end # 
Anſwer, 240 {, 


250 x 5 = 1258 
qdd 300 


_ 


| Y - $50 x 7 = 3850 


5100 
1337 + $100 :: 100} , 4o80 
| | FOO *x 4== 2000 ſubtract 
3) 2080 ( 260 
Laft'y, $500 — 260 = 240 taken ont by A M 
| The 


Queſtions 6 * 
T he Proof, 


uf 2ueft. 32; Five Merchants, viz. A, B, &, D, 

d E, have gained 2025 /. which they divide in ſuch 
rt, that * of the ſhare of A is equalſeverally to of 
be ſhare of /Z of Go % of D. + of E. the queſtion 
;, what was the ſhare of each Merchant ? 

Anſwer , A 1621. B 3241. C 4051. D 4861. 
648 /. 
Divide a number. at pleaſure into ſuch parts which 
nay be in ſuch proportion as the ſhares required, and 
xoceed according to the ſubſequent operation. 


-*as =_— © 5 fa. = { A 8 


b. | 
2, (163 for A mbereef £5 $x 
4. (324 forB whereof © u81 
::45. (405 for C whereof 54#8r 
6+ (486 for D whereof E681 
8, (648 for E whereof 4s &t 


2025 


Ef. 


- - © moneths longer, Now at-the making of their Ac. 
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work as the Queſtjorr imports by the Rule of Thre 
iuve rſe . 


210un. Oxen 
I2 20 | 
Oxen 2 s 0103, Oxegs, 


If 23 AS  & >) (1 90m 


| | weft, 31, Two Merchants , viz; 

Jo o A = B, have entered Company , Aſk 

Fellowſhip: puts in 5©0 /. and at 4 moneths end 

 takevouta certain ſum, leaving the re-ſſkbe 

- mainder to continue 8 moneths longer; B puts in flv 
2501. and at five moneths end pats in three hnudred 

pound more, and then his whole ſum continues ſeyen 


© 4 a k 


_ compt, A findeth that he hath gained 106 * pounds, 
- arid Bgained 133+pound, the queſtion is to know 
bow much A took out of the bank at 4 moneths end 3 
_Anſwer, 2401, © I | 


250 * 5 = 1250 
qaa 300 us 


2 2 
| a> | 


. $50 x 7 = 3850 


———__——— {7 


=] SY OMdd 


$100 
$33} + JIOO 2: 106+ . 4080 
| 500 *x 4= 2000. ſubtract 
8) 2080 ( 260 
Laft'y, $0Q— 260 = 240 taken out by A 
h The 


Queftions, © 
T he Proof, 


l, mon. _ 
$©0 « 4 — 2000 
Subgract 240 


260 x 8 = 2080 


; 4080 
2 Queſt. 32, Five Merchants,” viz. A, B, C, D; 


nd E, have gained 2025 /» which they divide in ſuch 
ort, that + of the ſhare of A is equal ſeverally ro of 
the ſhareof FB, $of C. $of D. $of FE. the queſtion 
s, what was the ſhare of each Merchant ? 

Anſwer , A 1621. B 3241, C 4051. D 4861;- 
6481], et new. 
Divide a number. at pleaſure into ſuch” parts. which 
may be in ſuch proportion as the ſhares required, and 
proceed according to the ſubſequent operation. 


WR | 

2, (163 for A mbereof 21: 
— _ 4. (324 for B whereof * 582 
It 25 , 2025 3:45. (405 for C whereof 518 
ts 6+ (486 for D whereof £81 
\8, (648 for E whereof 4s 8t 


2025 


Left 
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Durſt. 23. Two Merchants A andB arein Con 
pany, the ſum of their ſtocks is Zoo /, the money g 
A continuing in company 9 moneths, the money of j 
11 moneths, they gain 200 /. which they divide 
equally ; the queſtion is to know how much each er 
chant did put in ? 2% Ys: 

Anſwer, A 165 |. B135%7. 

Divide 300 into two fuch parts wh'& may bei 
proportion as 11'to 9, fo will the greater part be thl Cc 
{tock of A, andthe lefler the itock of B, which ftod 


being multiplied by cheir reſpective tines, the produdl fin 


will be equal, tha 
Fog tha 

"2 #12 2 vC; 

"9 (11 +» I654for A av 


) 4 
9 155, for By (on 


9:f. 34. Two Merchants, viz. Aand B are infl 
company, 4 did put in 325 /, more then Z, and thelſſ**' 
flock of A continued in company 975 monetbs ; F-pul 
in a certain ſum which is unknown, and it continueg inf 
company 1c, moneths, after a certain time they divide 
the gain equally; the queſtionis what each Merchail 
did pnr in ? d\.4 =_ 

Anſwer, B 7501. and 4A1075L,: of 

Divide the produc of the difſererce of their ſtocksWof 
multiplied by the time of A, by the difference of their ny 
times, ſo will the quotient be the ſtock of B, wh.chFrer 
added t0 325 1. gives the ſtock of A. or 


325 


Oveſtions. 


© 325 x 975 = 243753 


Chap. 10. 


8 3%) 24375 (750 fock of B 


de add 325 


1073 ftock of A 


rets, and another ſort of 18 Cares 


"Cares fine, How much of each fort 
"-Wault he take ? 
lb. 


12 6f 24 Carects, 
Anſwer ,<12, of 22 Carects, 
36 of 18 Carecti+ 


Note, forme may think that queſtions 


CO en TOE SH #LIN S x 3% 
IO , 60 :1Þ "43 
0 + 36 


Queſt. 35. A Goldſmith hath ſome Examples of 


| . . the Rule of At. 
A Gold of 24 Careds, others of 22 Ca Kea hw 


the fineneſs of 


fine ; he would ſo mix theſe together yold and {lver 
that the maſs fixed might be 60 /þ, and # cfimared, 


that the whole mixture might bear 26 na Pa 107» 


See Bachets 


of Alligation are capable only of ſo ma- { gmmentary 

ty ſeveral anſwers as there are diffe- «pow the Ar. 
rent wayes to conneRt tbe mean rate 9#e#. of the 4. 
or price with the extream rates or pri- 
(es; yer it is moſt certain, that any or- 


book of Dio- 
phantus. 


dunary 


ata Arithmetical Appendit.[ Ch 
dinary queſtion of Alligation, where three or moreſ - 
things are propounded to be mixt in ſuch manner a 
that rule, requires, is capable of infinice anſwers if 
fractions be admitted, and ſomerimes of many anſwer 
in whole numbers, which are not- diſcoverable by the 
common rule of A4/igation : fo albeit to the laſt men. 
tioned queſtion, the ſaid rule of 4/igation can find 
but one anſwer only, which is before given , yet there 
are eight other antwers in whole numbers, which are 
theſe that follow (the invention whereof I ſhall, if 
God ſpare life, make manifeſt in another place, } 


of 24 Carects | 18 | 16] 14 |10. 

Of 22 Carects | 3] 6| 9 | 15 

Of 18 Carects | 39 | 38| 37] 35 

Of 24 Carects | 8B] 6| 4| 2 

Of 22 Carects | 18 | 21 | 24 | 27 

Of 38 Carects | 34 | 33 | 32 | 31 
=_ F: 
4 See chap. 8. of Deſt. 26, An Apothecary hath le: v 
this Appendis. veral Simples,viz. A hotin 3, Zhotinſl| 2 
2*. C temperate, D cold in 2*, and Fl & 
cold in 4%. Now he defires to make a Medicine of thoſeſfj 
Simples, in fuch fort that the temper thereof in re-Wl © 
| ſpect of quality may be in 1 *. of heat, and the quan-j | 


tity 8+ Drams, the demand is what- quantity of eact 
Sitnple he miſt take ? | 

Anſwer, 4% Drams of 4, i Dramof B, 1: Dram 

.of C, 1Dramof D, andi Dramof E, 


Tadices 
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Durſt. 37. A Merchant buyeth' PRA 

, "MEH # ; SC tes Xaampies 0 

|| forts of: Clothes; viz! of 'blacks arid of: *1e" & y2t x 

Bi) 


2K whites for 68 /, 25. after the rate of - Falſe Poſſtion: 
inffl 21 5, the yard for the blacks, and 12 5s. 

FU tbe yard for the white, and he raketh fo much of each 
pleſſ fort, that 4 of the number of yards of the black , are 
re-£ <qualtog of the white; the demand is, how many 
n- yards he bought of each ſort ? 

ich <4»/wer, 42 yards of black, and 40 yards of 


white, i: | 

al ef. 38, A certain perſon A payeth unto the 
uſe of B for ever'2500 1. in preſent money, upon this 

condition, that B ſhall pay unto A an Annuity or 

yearly rent to be Continued four years, the equality of 

ces Ns H.h _ their 
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their agreement being thus grounded , viz. the ſaid 
3500 /. is ſuppoſed to be put forth at intereſt for 
a year, (to commence from the time of their agree- 
ment) at the rate Of S per cent. per anmm. . Then 
from the ſum of that principal and intereſt, ( ariſing 
due at the years end ) the firſt payment of the Auuxit 


being ſubtracted, the remainder is likewiſe ſuppoſed 
- to be put forth 'at the ſame rate of intereſt for the ſe. 
cond year; then from the compoſed of this principal 
and intereſt, ( due at the ſecond years end) theſe 
- cond payment of the A»»zity. being ſubtraRted , the 


remainder is likewiſe ſuppoſed: to be put forth at the 
ſame rate of intereſt for rbethird year z then from this 
principal and intereſt the third .payment of the Ax»uiry 
being ſubtraſed, the remainder is in like manner ſup. 
poſed to be put forth at the ſame rate of intereſt for 
the fourth year : laſtly, from this principal and inte» 
reſt the fourth and laſt payment of- the A»»nity being 
ſubtracted, there muſt be nathing left : the queſtion 
is, what ſum of money muſt be yearly paid to fatisfic 
thoſe conditions 21:7 | hte Jig 
Anſwer, 7547531 1, as will be manifeſt by'the ſubs 
ſequent proof. : 1 11} anÞ 


I; '-100 . 108. .:: 2500 « 2700 
| Subtract the firſt payment ** T3437 654 | 
19455765: 
IT. 100 , 108 +: 1945355, 21001222 
Sul tract the ſecond, payment 75419 © 


> 
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C 
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INI, 100 , 1068 ::. 13465555 , 14534229% 
Subtract the third payment 554741412 


—_— — — 


ON N” 69877421 
; IV. 100. 108 :: Sojttanr 75419498 
i Subtract-the lift payment ,... 75 FEEICE: 


_—_— 
—_ 


—_—_—_  — vc a (Rm a _'S —_— 


©0090 


LL 
- 


Queſt, 39. 


| Mats, Aline inegae 6Mhes imponit PEG utres 
Impletos vin . fegntmque ut vidit Aſeiam 
Pondere defe (ſami veſtigia figere tarda, 
Hala rogat : quid chara parens conltare, gemiſq gre 2 
' Unam ex nutr6 tub mitnſuram f mihireddas, ' - 
Daptanionty is tunc ipfa feram ; ſed ſ6tibi tradam 
Unam menſuram, fient equalia wrigue . ..” 
Ponaera : menſuras dic elte Geometer tſtas ? 


LS wa” SDS wa Ld vS id — 0% 7% 


The ſenſe is this A. Mule an3 an Aſs carried two 
unequal quantities of* Wine, each conſiſting of a cer- 
tain number of meaſures, in ſuch ſorr, thar if the 
A{s imparted one of her meaſures ro the Mule , then 
the Mules number of meaſures ſo increaſed would be 
the double of thoſe which the 4/s had remainirg, bur 
if the Mmle gave one: meaſure to' the Aſs, then the 
Aſſes meaſures with that increaſe would be equal to the 
Mules remaining meaſures, The queſtion is , how 
many meaſares each carried ? | 

Anſwer, the Mule 7, and the Afs 5. 

6 H h 2 2. 
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n 
Queſt. 40.. | - M1 h 


e/E:, ferrum, ſlannum miferns, aurique mitalom; 


Sexaginta minas penſantem finge coronam. 4 
ef/E8 anrumque auos fimul efficrunto trientess ti 
Terxos quadrantes ft anno mixtum impleat aurum... tt 
At totidem quintas anri vis addita ferro, Me q 
Ergo age die fulvi quantum tibi conjiets anrs 1. [0 
Miſcendnum, avec quantum aris ftannique requiras,. 

Dir quoque {ffi ciant auri quot ponde ra ferrs. | D 


Preſcriptam nt valeas rite effarmare coronam, 


Theſenſe is this, fuppoſe a Crown that ſhall weigh | ti 
G0 1b. isto be made'of Gold, . Braſs, - Iron, and\}in | s: 
mixed together in ſuch proportion chat the weightof ta 
the Gold and of he Braſs together may. be 40 1b,' the i w 
joynt weight of the Gold and of, the. Tin 45 1b. and Ill ed 
the joynt weight. of *the Gold and of the Iron 364, If wl 
The queſtion 1s how much of ever: one of thoſe four ga 
metals mult be taken e 


: mi 
l. de 
SY 30z of Geld. - C 
RO3þ I of FAD * .1 Ml C: 
Anſwer, X 5% of . Iron. | 
| 145 f Tins... pi 
En OL PRIY F-ne -\ = £4 
þly 


Deſt. qr. One being dengaded what was the mu 
pretent hour of the .day., anſwered, that the time Fl anc 
then palt f:6m noon; was equal 10 z.of 4 4 of the eime I Dit 
remaining until midnighe, The queſtion | is, what a I the 
clock ic was ? { ſuppobirg the cime between noon and I} »þ 
midnight 


> ow wo C5» 459 Ss 


Chap. to. 
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midnight to be divided into twelve equal parts or 
hours. ) | | | 
Anſwer, 3% hour after noon. Trend 
Oueſt, 42, A Fattor delivers 6 French Crowns 
and 2 Dollars for 45 ſhillings ſterling, alſo at another 
time he delivers 9 French Crowns and 5 Dollars ( at 
the ſame rate with the former) for 76 ſhillings, The 
geſtion is to know the value of a French Crown, alſo 
of a Dollar ? | . 
Anſwer, A Crown was vaſued at 6s. 14. arda 
Dollarat4s. 3d. | | , 
Oueſt. 43» A certain Uſurer received 36 Dollars 
for the ſimple intereſt of 186 /. lent for a certain 
time unknown ; alſo he received go Dol'ars for the 
pain of 3601. at the ſame rate of intereſt for a cer. 
tain time unknown; now the ſam of the moneths 
wherein both the ſaid numbers of Dollars were gain- 
ed was twenty moneths, The queſtion is ro know in 
what time aſwell the 36 Dollars as the go Dollars were 
cained ? | | 
Anſwer, The 36 Dollars were gained in 8,* 
moneths, and the go Dollars in x 14% monetihs, as may 
de proved by the Doyble rule of Three. 
Which anſwer may be diſcovered by the following 
Canon fourd out by the Algtbraich art, | 
Multiply the Dollars firſt gained, the latter Princi- 
pal, and the given time, according 10 the Rule of 
continual Multiplication, for a Dividend, then mulci- 
ly the firſt Principal by the Dollars laſt gained, alſo 
multiply the latter Principal by the Dollars firſt g>ined, 
and reſerve the ſum of theſe rwo 1:{t prod+s for a 
Divifor , laſtly, divide the Dividend firſt found, by 
the faid Divſor , fo ſhall the quotient be the time 
wherein the firſt number of Dollars was g'ined, wh <h 
Hh 3 \ubrraged 


- 
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ſubtraRed from the time orb in the queſtion , diſco- 
vers the time wherein the latter number of DollanÞ | 
was gained, ys | NY 
36 360 x 20 = 259900 _ 
SPETTTMOT Geng oye = —— = 8; 
186 x 90, * 360 * 36, = 29700 _ 


And conſequently ..., 20—87 = Lets of 


Durſt. 44. If 3481 Souldiers are to 
Tongs. of be placedin a Fake battel, how many 
of rootz © aretobeſetinrankorin File ? be 
Anſwer, 59; (for the ſquare root dif 
of 3481 15 59.) | Wee 
Durſt, 45. If 4050 Souldiers are to be ſet in bat- 
tel in a figure, which þeareth the form of a long 
ſquare in ſuch manner , thac the number in File may 
be tothe number in Rank as 1 to 2, how many Soul- 
diers are to be placed in rank and how many in File ? be 
Anſwer, go inrank and 45 in File (found by this '" 
Canon or general rule) viz, _ Rs p*® 
| Asthegreater term of the proportion given is tg the 
leſſer, ſo is the number of men to be placed in battel 
to a fourth proportional , whoſe ſquare root is thelſ] 9! 
I«fſer number ſought ( whether it be for the rank or 
File ) alſo as the leſſer term of the given proportions 
to the preater , ſo is the number of men to be ſetin 
battel to a fourth proportional, whoſe ſquare root 1s 
the greater number ſought (whether it be for the rank 
or File, ) a Le Wi 


WChane40;, |; ſm, — Ot 


I. 2. x25 265061; 208F 7 
WI. |Vq. 2025 = 45 (mtnm File, ' + 
1H t-£ > :3:' 40507, $row 
IV. | y/q . $100'= 90 (meu in Rank, 


The proof. 


| +45 * 90 = 4050 
Alſo 45 +:90 :i: 1.2 


Or when one of the numbers ſought ( whether ic 
be for the rank or File) is found, the other may. be 


diſcoyered by Divsfion, viz. 


45 ) 4050 (90 
90) 4050 (45. 


Oueſt. 46. Suppoſethe wall of a Garriſon: to be in 
beight 21 feer, and the breadth of the Moat furround- 
ing the ſaid Wall to be 28 feet; the queſtion is, what 
length muſt a Scaling ladder have to reach from the 
outermoſt ſide of' the Moart to the top of the Wall ? 

Anſwer, 35, (to wit, the ſquare root'of the ſum 
of the ſquares of 21 and 28.) + . 


21 x 21 = 44t. 
' 28 x 28 = 784 


q. n225 = 35 
Det. 47, If 1001, being pat forth for intereſt 
at a certain rate, will ar the end of two years be avg- 


mented unto 1125** /, ( conpound (intereſt of intereſt 
H h 4 upon 
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npon intereſt being computed) what principal and in- 
\ tereſt will be due at the firſt years end? F.} 

Anſwer, 106 1, (compor'd of 100 /. principal. and 
61. intereſt ) , which 106 is a mean Geometrrically 
proportional hetween 100 and 112.26 ( and may be 
found by the eighteenth rule of the fifth Chapter of 
this Appendix.) ©. + 


SG 2" 
100 * 112,36 = 11236 (106 


Lueſs. 48. If 1001. being put forth for intereſt 
at acertain rate, will at the end of three years be aug- 
mented unto 115.7625 /. (compound intereſt beinp 
compured-) what principal and intereſt will be dueat 
the firſt years end? £ +: | 

Anſwer, 1054, ( compoſed of 100 /. Principal, 
and 5 /, intereſt ) which 105 is the firſt of two mean 
proportional numbers berween 100 and -115.7625 /. 
( See the nineteenth rule of the fifth Chapter of this 
Appendix, ) 7,50 | THY 


Various Practical Queſtions to exerciſe Deci- 
mal Arithmetick., in the menſuration of 
\ Superficial Figures, and Solids. 


See the ſecoud Daft 49. If the ſide of a ſquare 


Sef1ou of the <Eyperhicies be 3 feer, what is the Area 
23» ry 
Book,* " 'S (which is the ſame thing) how "many 
©... 1quazes; ezchot which 1s a fopr ſquare, 
gre contained in thar Spperficies? 


Auſmer, 


or content of that Superficies ? Or 
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Anſwer, 9 ſquare feet, which content is found ont 


by mulriplying rhe given {ide 3 by it ſelf, viz.” 3 mul. 


tiplied by z produceth 9, : 

[n like manner, if the ſide of a ſquare pavement of 
ſtone be-1 5.7 feet, the ſuperficial content of that pave- 
ment will be 246-49 feer, that is 246 feet and an half 
very near, (for 15.7 multiplied by it ſelf produceth 
246.19.) A RI =" 

Likewife, a ſquare piece of Wainſcot whoſe (ide is 
3*24 yards, will be found to contain 10.49 * yards, 
or 10 yards andan half almoſt, for, | 


3.24 x 3.24 = 1049 + 


Alſo if the fide of a ſquare piece of Land be 37.25 
perches, the content in ſquare perches will be found 
1327, which being reduced ( according to the ſeventh 
Tablet in Rele 4, chapter 7. of the preceding book ) 
will give $ acres, 2 roods, and 27 perches forihe con. 
tent of that ſquare piece of land. | - 

Onrft, 50. If a long go be $ feet in length, 
and 5 feer in breadth'\, what is the ſuperficial con- 
tent ? | 

Anſwer, 40 feet; which content is found out by 
multiplying the length by the breadth , wiz. 8 multi 
plied by 5 produceth 40, Soif one of the lights of a 
glaſs window ſuppoſed to be in the form of a lon 
{quare, hath for 1ts length 3.06 feer, and breadth 1,47 
feet, the content of thar glaſs will be 4,49$2 ſeer, or 
4 feet and an half almoſt, (for 3.06 multipl.ed by 1.47 
produceth 4 4982, ) re : 
- In like manner, if there be a piece of Wainſcor, 
Plaiſtring, or any other ſuperficies in the form-of a 
long ſquare, which is in length 64325 yards, and in 
brezdth 
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breadch 3.214 yards, the ſuperficial content will be 
Found 20.32 * yards, that is, zo yards, one quarter 
of a yard, and ſomewhat more - for, | 


6.325 x 3,214 = 2032 t 


Likewiſe a piece of Tiling in the form of a long 
{ſquare whole length is 18.5 feet , and breadth 1 1,7 
feet will be found to contain 216.45 ſquare feer, which 
will be reduced to 2.1645 ſquares of Tiling, by allow: 
ing ( according to cuſtom ) 100 ſquare feet to one 
ſquare of Tiling. 

Alſo if a piece of landin the form of a long fquare 
be 48.75 perches in length, and 36.25 in breadth, 
the area or content in perches will be found 
1767.18 * which 1y67 perches being reduced. will 
give 11 acres and 7 perches for the content of that 
piece of ground. - 

 Oaeft, 51+ If it be required to ſet forth in a 
Meadow one acre of praſsto lyein the faſhion of x 
Jong {quare,and that the length thereof be limitted or 
agreed to be 20 perches, what muſt the breadth 
be? 

Anſwer, $ perches:; which breadth is found out 
by dividing160 ( the namber of ſquare perches con- 
rained inan acre) by the given length zo. If two 
acres were required, then 320 (to wit, twice 160.) 
muſt be divided by the given ſide, whether it be the 
length or breadth, ſo if 7.25 perches be preſcribed 
for the breadch of ewo acres, the length muſt be 44.13 
+ perches, THF. Sf 

In like-manner, if the breadth of a Board be 1,32 
foor, and it be demanded how far one ought to meg- 
ſure along the ſide thereof to have a ſuperficial foot, 

or 
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or 
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frattion 757 + which repreſents three quarters of a 
foot or nine-inches and fomewhat more. andſo much 
in-lengrh'ought to be meaſured along the ſide of that 


Board to make a ſuperficial feot. Likewiſe it the 


breadth of a board be given in inches, then'144 (the 
number of ſquare inches contained in a ſuperficial 
foot ſquare) being divided by the given breadth, the 
quotient Will} ſhew how many inches'ought to be mea- 
ſured alot wi fide of that board co make a ſuperficial 
foot ; ſothe breadth of a board being 9 inches , the 
length forward to make a ſuperficial foor will be found 
16 inches. ; [gb iff» | 

Oueſt. 52. If the three fides of a piece of land 
that lyes in the form of a triangle be 15 perches, 14 
perches, and 13 perches, what is the area or number 
of ſquare perches containedin that triangle e 

Anſwer , 84 perches, or half an acre and four 
perches, which content is found out by this Rule, 
ViYo 

Fromhalf the ſum of the three fides of any plan= 
triavgle, fubtraR each of the three ſides ſeverally,and 
note the three remainders, then multiply the ſaid half / 
ſum andthoſe three remainders one into- the other, 
(according to the rule of continual Multiplication: ) 
that done, extraR the ſquare root of the laſt produQ, 
ſo ſhall ſuch ſquare root be. the area or content of che 
trianple, | 
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or a foot ſquare of thar Board : divide1 by the given 
breadth, ſo you will find in the quotient this decimal 
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© Perches 
'5 
| The 3 ſides pf a triangle—————C14 
13 


The ſum of the 3 Way 


m——_— ————y 


The half of that fam — — Wo NE” 1 


The 3 remainders found out by ſub- 6 
tracing each fide from the half fo | 7 


The produ ariſi from the conti: . , . 
nual multiplication of the = laſt num- $7056 
bers — NI 

The ſquare root of which p produdt is F 
'the content required, towit,+— 


Anether” E oubpte 
Perches 
Ls I20 , 5 - 
The 3 ſides of a triangle —- 112", 6 
| $05,295 


The ſam of the 3 ſides 323.4 


The half of that fu ————— pd 7 


The 3 remainders found by ſubtrac- 7 4 | 
ing each fide from the half fur —— BA ! Wi 


'.-:4 
The produt ariling from? . ;.. : 
the continual multiplication of >2 335 RIA. ; 1096 
the four laſt numbers 
The ſquare root of that product—4832. 7 t 
Whe e ore 


F 


IX hap, 10. ' Queſtions, = 
| Wherefore I corclade that the content; of a plane 
Fiargle whoſe three ſides are 120.5 perches; 112.6 
Ferches, and go.3 perches , is 4832.7 * perches, 
hich reduced give 30 acres and 32 perches, | 
Now foraſmuch as every irregular piece of ground 
nay be divided into triangles," for a four-ſided field 
vill be divided into two triangles by one imaginary 
| Fraight line leading overthwart from corner to corner 
 alled a Diagonal line, 'a five-ſided field into three tri- 
ngles by two Diagenals , a fix-fided groundinto four 
Triang/es by three Diagonals , &c. the rule before 
' Fiven will be of excellenc uſe to find out the Contents 
F large fields, eſpecially if the land be of a dear va- 
- Yue, as alſo when any controverlie ariſeth by reaſon 
ff the different admeaſurements of Surveyors of land : 
or if the ſides of thoſe Triaygles be meaſured in the 
' Field, and their lengths. be agreed on, all Artiſts to 
 Sibom the reaſon of the rule before given is known, 
ill agree in one and the ſame content, But yer 
his way of meaſurirg prefuppoſeth chat there is no 
' (bſtacle, 'as Water , Wood , . or otber impediment , 
0 hinder the meaſuring of the ſides of thoſe Tr:- 
moles into which the field is divided as afore- 


ad, 
2urſt. 53+ If the diameter of a Circle be 28.25, 
ybar is the circumference ? ' 
Anſwer , $8,749 * ; for as 113 is to 355; or 
2s 115 t03:14159, ſo is the diameter to the circum- 
Werence : Therefore multiplying alwayes the diameter 
given by the ſaid 3.14159 the produdt ſhall be the 
Ircumference required, 
Bueft. 54. If the diameter of a Circle be 28,25 
what is the ſuperficial content of that Circle ? 
Ayſwer,626.79 t:; for as 11s t0e78539, fois the 
{quare 
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ſquare of the diameter to the fuperficial content, 
Therefore multiplying alwayes the fait decimal frat: 
on .78539 by the ſquare of the given diameter 
(which fquare is the produQ of the tmaltiplication of 
the diameter by it ſelf) the produt ſhall be the ſuper- 
ficial content required,  _ bat 
. Ourft. 35. If the diatneter of a Circle be 28. 25,N62: 
what 1s the fide of a ſquare. which may be inſcribed} - 
within the ſame Circle ? PRO, 

Anſwer, 194975 * for the fquare'root of half the 
ſquare of the diameter, of the ſquate root of the 
double of rhe ſquare of the ſemidiameter, fhall be the 
ſide of the inſcribed ſquare fopght, Otherwiſe, as 1 
150 .7071c6, fo isthediamerer to the ſide required, Wet 
] herefore if you- multiply (alwayes) , tbe aid - 


.707106, by the diameter given, the produ&t will bel 
the ſide of the inſcribed;ſquare required, © © 

9ft. 56. 1t the circumference of a Circle be 
$8.75 whats the diameter ? "I 
'* Anſwer, 28.249 * for as 355 is to 113, Orasy 
i510 .318309,, ſo is the circumference to the diame- 
ter. Therefore if .31830g9 be mulciplied alwayes by 
the given circumference, the produR ſhill be the' dia- 
meter required, . : . 
 Ouft, 57, If the circumference of a Circle bel, - 
$8.75 wharis the ſuperheial content of thar Circle?” boy 

Anſwer, 626.801 + foras 115to +079578, ſo is Cv 
the ſquare of the circumference to the ſu; ficial con Y £ 
rent. Therefore if ,079578 be alwayes .mulcipl.ed prel 
by the ſquare of the given circumference, the produt "6 
ſhall be the ſuperficial conrent fought, Ds 

9ſt. 58, If the circumference of a Circle be "6 
$8.75, what is the fide of a ſqua:e that may be.in- 
{cribed within the fame Clide ? 


£ 


Anſwer, 
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the circumference to the ſide required, Therefore if 
1.225078 bealwayes multiplied by the circumference 
Eeiven , the produR will be the fide of the infcribed 
Biquare ſought. | 
*Y ref. 59. If the ſuperficial content of a Circle 
626.8, what iSthe diameter ? | 
Anſwer, 28.25 t foras 11s t01.27324, foisthe 
content- to! the ſquare of the diameter. Therblore 
multiplying alwayes 1.27324. by the given content, 
the _ root of that produR ſhall be the diameter 
required, * ; 
; veſt. 60. If the ſuperficial content of a Circle 
be626,8, what is the circamference ? 

Anſwer, 88.75 * foras 1 isto 12,5664, (0 is the 
content to the ſquare of the circumference, 
Therefore if 12,5664 be alwayes multitiplied by 
the given content , the ſquare root of the produ&t 
ſhall be the circumference required. ar 

2yeſt, 61. If the ſyperficial content of a Circle 
be 626.8, what is the ſide of a ſquare equal to the 
kme Circle? | 

Anſwer, 25.035 * for the ſquare root of the gi- 
ven content 15 the fide of the ſquare required, 
fl 2zeft. 62, If the fide of a Cube be 12 inches , 
bow. many cubical inches are contained in. that 
Cube ? L590 | 
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is 
+» 4nſwer, 1728, What a Cube is may be well re- 
{reſented by a Dye , which is alittle Cube it ſelf | be- 
4g a rectangular or ſquare ſolid that hath an equal 
Fergth, brezdth, and depth, and is comprehended 
xe Funder fix equal ſquares; now if the fide of one of 
x {boſe equal ſquares ( which is alſo the fide of the 
Cube) be 12 inches, the ſuperficial content of that 
y | ſquare 


Anſwer, 19.975 *? for as1 is to .225078, ſois* 
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» ſquare will be 1 44 ſquare.inches: ( for according to the 
preceding 49th queſtion, . 1 > multiplied by- 12 produ- 
ceth. 144 ) which multiplied by the depth 12 inches, 
produceth 1728 cubical; inches , and ſuch is the ſolid 
content of that Cube whoſe fide is 12 inches: fo thacf} B 
by one: faot of. timber or tone in wharfoever kind of | e1 
ſolid it be found, is underſtood a Cube, containingY] '2 
172 $ cuþical or dye-ſquare inches, and conſequently} 4 
half a foot ſolid contains .$864 cubick inches, and a 
quarter of a foot ſolid contains 43 2 cubick inches, , | ti 
In like manner, if the fide of a Cube of ſtone be] b 
2.53 feet, the ſolid content of that Cube will be found ſ |: 
16.194 + feet, for 2.53 being multiplied by it ſelf] t| 
produceth 6.4000. ſuperficial feer , which produ&}} 6 
being multiplied by the faid 2.53 will produde 16.194 i b 
ſolid feet., _ _ ex ad 
Alſo if the ſide of a Cube of one or wood be (6 
inches, or .5 foot, the ſolid content will be. found 216] * 
cubick inches, or .125 .parts of a foot: folid (for 6} 1 
multiplied cubically produceth 216, likewiſe .,5 mul-( | 
tiplied. cubically produceth ,125 ) whence it may] | 
be inferd, that 8 lictle Cubes of ſtone or wood, ezxch 
' of which is half a foot or 6 inches ſquare, are con-fiſ t 
gained ina foot of ſtone or timber; for 8 times 216 
produceth 1728, ( being the number of cubiek inches 
contained ina foot ſolid ) likewiſe $ times ,125 pro- 
duceth 1, (to wir, One entire foot ſolid, ). 
Queſt, 63. If the breadth of a fquared piece 0 
timber, ſuppoſed to. be ſtraight and: terminated at 
both ends by two equal ſquares, be 1.55 foot, theſl - 
depth alſo 1.55 foot and the lengih 19,33 feet | 
how many cabick feet are contained in that piece olfl | 
« timber : | | 4} 
Auſwer, 41.635 feet, thatis, 41 ſeet and an yl 
an 


| Chap: 10;  Dreſtions. - 437 
aridabour half .aiquarter 'of a foot; Which ſolid col 
rent is found:zont tby "this .rule', viz. multip,y the 
| breadth 1.5 54by the depth; 1:55 the produRt will be 
{| 2*4925 ſaperbiisl feer, which 4s: che conrent: of the 
to Baſe, ( ro;wit; elther of cheawb [equal ſquares at the 
| ends of:the piece). laſtly multiplying the. ſaid. Baſe 
pf 2.4025 bythe. Jeng 174313, che produ@t will be 
/ 

a 


414635 f, which is the ſolid content required.” , ...- 
Inlike manner; if iche breadth of: a ſquared'piece of 
timber , ſuppoſed. to be ſtraiphe,' and. terminazed at 
+ | both ends by 4wo- equal longſquares; ( which: are cal- 
(| ied the'Baſes) be 2.34 feer, the depth1.63 tdor,.and 
If the - length 19a yT, feet;  the-:-ſolid; content: ; vill be 
+ 66.23 ? feet 5i/ for. (as. before). multiplying 1he 
+} breadth by .the depth, andrhat-produ@ by.thelength, 
|| thelaſt produ} hall be the ſolidcontent required, . 
6 Noeft. 64::-1k 3ht breadrh;; a8alſo; the depth of a 
68 ſquared piece of timber having equal ſquare baſes ; be 
6 1455 foor, how far qught. one to meaſure along the 
l- Fi of thar piece of timber to make a foot fo- 
wil 1d 25 1 — en neon nn pf ny god off” 
i As/ſwer, ,416-parts of a foot ;. of 5 inches: very 
nl near; which decimal is, chus: fond, 'viz. Firſt ftind 
168 the ſapetficial content of - the baſe ;, which'\will 'be 
5 2:4025.2 for; D710 UN ET08 
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af Then dividing<1;:(to'wit':4:folid foot ) bythe Baſe 
hell 2:4025 the \ & gx will be :-$$;:0r 2$upartsol a 
foor,or 5 inchev-almoſt,ard fo far-ovghrto;brmeatured 
along the length of the piece to make a fooc folid; In 
like fnanner, if. <e breddchr be* 2/34 "fect. } 1 aid the 
cepth 2,61 feet: the length forward along qhe p.ece 
| I t to 
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make one ſolid foot will be found-.265 parts of af; 
foot, 'or 3 inches and -almioſt part ofvartinch, -. : 
| uſt. 65, If a ſtraight uared<pizce of timbet ! 
be cerminated by unequal-Baſes, whereof one -con- ; 
rairs 1492 ſuperficial-toor, rhe” other 85 foot, and 
the leygth (ro wit, ,the-ſhorteſt diſtunge between the a 
Baſes) be 7. gſeet; what is the ſolid Ren of that D 
piece of timber ? ''' - 

Anſwer , 234474 1 feet ( found our by ont of 6 


Mt. O4ghtreds Roles for meaſuring a ſegment of 
Pyranud-in Probls 21, chap. I 9y' of tis Clavis Aa 
thimati'Y Therble is this,, 

Muttiply: che greater: Baſe by: the les, and extraft 
rhe ſquare root of-rhaviproduc-,/ithen mukiply. the 
ſum of-the- two Baſes' and that ſquare root by one 
third'part of the lengrh»of the folid propounded;'fo 
ſhall the _ yt by _s ſolid PL Te et em 


(tt 


- Examples by. ETA Rb 

The erepier Baſe- mmm mmm a 92 © * bo 

"The tefſer CS00—2-46-4550-04heaminy Bs , 
: The produt of-the muſtiplication : 
of thoſeitwo Baſeru———— 0  B320 y 

The ſquare root of that produt———-1x , 2774 | 

The fam of that ſquare root and 'M 
the of ar fquare rod #nd3. +4 « 0474 | & 

One third part of thelengtb is -5.8 | 
 Theprodett of the; multiplication@: ii 


of the:ewo lift numbers is the folid —23 f 474.) 'Y;. 
content 0+ oboe niet | | 


Dreft. 66 A Pyracnid is a folid com prebended 
under planc lurlace and from a trigogular, quis 


lar, 


Chap. 10: Queſtions. 45; 
lar; or any multangular Baſe, diminiſheth equally leſs 
and leſs till it finiſh in gpoint at tbe top, now if the 
Baſe! of a Pyramid be: 5.756 feer, and the heighc 
thereof 14.25 feer; ( which height is.the length of the 
| perpendicular line that fallech fromthe cop of the Pys. 
ramid' to the Baſe )' wha isthe ſolid content. of chat 
yramid ?- - 154 Wo Forage C 
(pts 27.34t Þ feet: for if the Baſe of a Pys 
ramig, be multiplied by one third part of the beighs 
theredf, the produtt ſhall be the ſolid contenr'of the 
Pyramd; therefore: 5.956 x 4.75 = 274341 feet = 
the ſolidity. of: the,pyremid propounded.. = 
| Note, If a Pyramid þe cutinto. two ſegments by a 
planeiparallel ro- the Baſe, one of thofe ſegments «w:li 
be a Pyramid, and the other will have two nnequal 
Baſes;; for the meaſuring-of which latter ſegment, a 
- bath been already given in_the ſixty fitth que- 
SIO") '1 3: 5. F430; | | 
DAnueft. 67, AConeisa ſolid, which hatha Cir- 
de forts Baſe, from whence grows equally lefs ard 
leſs { ike around Steeple of a Church ) cill ic finiſh in 
a point at the top; now if the Baſe of a Cone be 
$:756 | ſeor, and: the. height thereof be 14. 25 feer 
- | vhacis rhe ſolid content of that Cone?» 
Anſwer, 27.341 feet: forif the Baſe of a Cone 
; © be multiplied by one third part of the heighr thereof, 
the produR ſhall be the ſobd contgytof che Cone, 
Note,: If a Cone be cuc into two ſegments by a 
+ | Plane parallel. ro the Baſe, one of thoſe ſegments, will 
ÞNf be a Cone,” and the'pther ſegment will have two.un- 
equal: Baſes which are Circles,, the ſolidity of which 
F laceer ſegment may .be found out by the rule befoce 
6a given in che 65 queſtiqn. | | 
s 9 neſt. 68: A' Cylinder is a ſolid which may be 
=. 133 - ' well 
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well repreſented by a Stone-roll, ſuch as are uſed-in 
Gardens for the rolling of Walks Now if: the cir: 
cumference of a Cylinder- be 4.57 feet ,- and' the  */ 
length 3.25 feet, what is the ſolid content of that 
i; _- 5 ada Fe 137100 
Anſwer, 5.4 + feet, thus found: out: -Firſt' by the 
he'p of the given. circumference 4.57, find our the 
| lyperficial 'content of that Circle,' ( being .the-Baſe of (1 
the Cylinder ) which content { bythe precediog 57th 
Qaenon) will be found 1.6619 + foot,thenmulnplyin 
the ſaid 1 6619 by the'givenletigth 3.25, che produd 
will be 5 4oc$ whichis the ſlid content required; 
Qurſt, 69, IT the Baſe of a Cylinder be x.6619 
foor, how much in length of that Cylinder will make 
a foot ſolid? 'f © ©- 7 ONE q OUT E OO 
- Anſwer, .6c1 parts of a foot; For 1 (to wit, 1 
ſolid foot } beirg divided by the baſe 1.6619, gives 
in the quotient the decimal ,601 + for the length re. Dd. 
uired, Fx SWORN 24.13: AYSY 
, 2nft. 70. A Globe is a perfeQ round body 'cor- of 
tained under ohe Plane; in'themiddle of the Globe 
there is a point called the Cehtef'; from whence all 
ſtraiphe lines drawn to the outſide are of <qual tength, 
and called Semidiameters , the:double of anyone of 
which is equal co the Diameter of-the Globe ;* now n 
if the Diameter of a Globe of Stone be 1.75 feet, c 
many feet folid are contained in thac Globe? /+-t + p, 
Au(wer, :.807 * feer, foras21is to11,-oratfll | 
iSt0 5238, 1o is the Cube of the Diameter to the 
folid content of the Globe : Therefore, multiplying 
 alwayes che Cube of the Niameter by the {aid' decimal Fy 
.5238, the produd ſhall be the folid contentrequired; | ** 
So the Diameter. 1.75 being firſt multiptied byirſelf, 
the produR will be 3.0625, which mulciplied by bir ” 
al 


Chapi19; © Queſtions, 495. 
ſaid 1.75," gives in the-produt: 5.359375, to wit, 
the cube of |the diameter, which being multiplied by 
.$238, the produd@ 'thehce : ariling:will be 2.807 +, 
which is he folidiry of :the Globe:propounded, 

Queſt. 71. What is the Diameter of a Globe of 
ſtone which contains:4 cubical or ſolid'feer ? 

Anſwer, 1.96 t foot, for as 11:isto 21, ſ0.is 4 
(the folid content given ) to a fourth proportioral, to 
wit, 7+636363+ whoſe cubick root is 1.96 ? -the 
diameter required. : | 
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Concerning the Paging of Feſſels, 


The eaſieſt and apteſt wayes for pratice in gaging, 
are thoſe which are perforni'd by the help of Tables, 
or Gaging rods purpoſely.compoy'd : Nevertheleſs to 
oivethe Reader of this Treatiſe ſome light in this mar- 
ter, 1 ſhall here inſert onerule co find out the 'number 
of Gallons contained in a full Tun, Pipe,, Hopſheaad, 
Barrel ,' or ſuch like veſſel], according to' Mr.: Win- 
1 gare's way of reducing a1 Veſlel to x'Cylinder. The 
Rule is this ; ov. Hit; Fa 
if Haying found the diflerence of the two diamerers 
at the bongue and head of rhe Veſlcl; take 73 of that 
difference and add it 'to the leſſer diameter; then 
ſquare thar ſum and reſebve the produ&; 'that done; 
il 'f che content be required in Wine-gillons, multiply 
s that produ reſerved ,' this decimal fra&ion .0034, 
g and the length of the veſſel, one into: the orher, ( ac- 
, cording to the Rale of continual Multiplication ) * fo 
ſhall che laſt product be the.number of Wine gallons 
required : but if the content be required in Ale gal- 
lons, multiply the produ& before reſerved, this de&# 
| L143 mal 


486 
mal fration- co27, and the lenpth of the veſſel, one 
into the other contirwally, ſo ſhall the laſt produR: be 
the content in Ale-gallons : This Rule I ſhall firſt ex. 
ey two queſtions, and'then ſhew how /'ic/is 
rail d. | LATS TE 68 CIA 

Qxeſt, 72, If the diameter at: the bongue of: a 
veſſel be 32 inches, the diameter atthe bead 28am 
ehes, and the length. 39 inches, ( which ditnenſions 
are ſaid to apree very near with thoſe of an Engliſh 
veſſel called a Pipe ) what is the content of. that veſlel 
in Wine galions ? 

Anſwer, 126.278 Wine-gallons, that is 126 Wine- 
o2llons and about_a quart more (found out by the 
rule above given, 8s will be manifeſt by the following: 
operation. ) J "1 


Explication. 


The Diameter at the bongue———32 
The diameter at the bead —-—— —28-. 2 
Their difference- inthe} 10G 
Which multiplied by 33, that is, —— . 7 
The produ@ will be ——2 , 66. 
W hich addedto the leſſer mary 8 
ter gives the mean diameter————C 3? * 9 
Which mean diameter being 
ſquared { that is, multiplied by it>9x2 ; 3396 
ſelf.) produceth — 
Which p:odu& multiplyed by — 0034 
The produt thence arifing will be-——q .' 2379 
Which multiplied by the length of? bl 
the' veſfel—oron nm IP. 
The produRt is the number of? , - 
Wine g:llans. ſought, viz. — — 120 ? 278 ; 
/ | Duet, 
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barre 
ches, and the length 27.4 inches, | what is the content 


of that barrel in Ale gallons ? 


487 
weſt, 73. If the diameter at the bohgue of a 
e 23 inches; the diameter atthe. head: 19.9 in- 


Anſwer, 36.031 Ale-gallons, that is 26 Gallons 


and about a quarrer of a Pint:more (- found out by 
the preceding Re: ) 


'E api, 

The diameter at the bongae hy 
The diameter at the head——— —19 + 9 
Their difference — 3:4 1 

" Which multiplied by ;2, chatio———— A, 


The produc will be —— — 
Which added to the leſſer djame 
ter gives the mean diameter— | 

Which mean - diameter being | 
ſquared (that is, multiplied by 0 + £849 
ſelf) produceth — 
Which produRt multiplied by— — + 0027 
The'produd thence arilingis— ——1 . 315 t 
Which multiplied by the lengrh "i 
the _ wy | 7 02 
The produ js thenumber of Ale. 
gallons ſoughe, to wit —— "F —v: 0377 


\The reaſou f the Rule. 


Two things aretiken for granted in the ſaid Rule, 
viz, Firſt, it isſappoſed thar/if 5% of the difference 
of the two diameters at the bongue and head, be ad- 
ded to the lefſerdiamerer, the tum ſhall be an equa- 
ted or mean diameter, ( near cnovgh for praRtical uſe 

I 1 4 though . 
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-though.it be not exaRt;) viz..1f there be a Cylinder 
whoſe :diamerer. is equal to: that' mean diameter, and. 


whoſe length is equal to. the length of the veſſel , char. 
Cylinder ſhall be equal co the capacity of the veſlel; 


very near, | Secohdly,, the ſaid Rule . prefuppoſeth 
that 234 cubick jnches are equal to a Wine. gallon, and- 


282 equal toan Ale-gallon ; concerning: which :equa-; 


lities (eſpecially the latter ) Artiſts differ ſomewhat 
in their experiments, but according to any equality 
which in that particular ſhall be agreed on, from this 
that follows a rule may be framed and Tables thence 
calculared for gaging a tull veſſel without conſiderable 
ELrOors ; : 4 
Taking then thoſe two things abovementioned. for 
granted, . we may rightly infer that if -a Cylinder hath 
for its Baſe a Circle whoſe ſuperficial content is' 231 
jnches, every inch in length 'of chav Cylinder will 
contain 231 cub'c> inches, or one entire Winre-gallon , 
Now faraſmech as all Circles are io ſuch proportion 
one to the other as the ſquares of their diameters, ir 
ſhall be as 294.1184, . (co wit, the. ſquare of che 
diameter of that Ciicle whoſe ſuperficial. content is 
231) ist0 x; ( to. wit," the ſuperficial content 23 I 
conſidered as the Baſe of one Wine. gallon ) or as1-is; 


eq, .0034 ;. $0 isthe Aquare of the: equared ( ar any - 


other) diameter , co the ſuperficial: content of that: 
Circle in Wine gallons and parts of a galſon, which 
content multiplied bythe length of the veſlcl will pro- 
duce its ſolidity or capacity ih Wine-gallons : T here- 
ſore the firſt part of the preceding rule. for finding the 
number of Wine. gallons .conta ned'in-a full reſſel-i$ 
_ manifeſt : And after the ſame manner, ſuppoſing; as 
before that 282 .cubick inches are equal toan Ale gab 
lon, the decimal ,c027 preſcribed in the ſaid rule wilk 
be ſound but. | | Upon 


| Chap.10:. 


Dneflions," 48g 

Upon thoſe grounds Mr. Wizgate composd his 
Gaging rod; Mr.. O»ghtred; #llo in his Circles of 
Proportion hath delivered' another rule' for Gaging, 
from whegce. his Gaging rod +is deduced ; -bue che 
particular conſtruRions ot thoſe rods, and likewiſe the 
making.of Tables for the ſame purpoſe, being bandle4 
by ſeveral Artiſts, 1 ſhall not inſiſt @pon them. 

Now if the induſtrious and more curious Arithme- 
tician, afcer he is well exercis'd in vulgar Arithmetick, 
ſhall yer defire a further knowledge 1n finding our the 
Anſwers of fubtle Queſtions 8bout numbers, ' bis. beſt 
Guide will be the admirable 4{grbraical Art}, which 
diſcovers rules for the ſolving of Problims ,- as: well 
ArichmeticaFas Geometrical;-that are above the reach 
of any of the rules of common” Arithmerick!, or 
prac.cal Geometry, as may partly appear by the two 
rules in the foregoing 52 and 65 Queitions, asalfo by 
the two following Queſtions , with whuth 1 ſhall con- 
clude this chapter.. 2 ONO Colt ON, 
| Breſt. 5. To find two numbers in a given 'pro- 
portion , ( ſuppoſe the lefſer to the greaterias 2 to ; ) 
and ſuch , thatif the leſſer number be added to the 
ſquare of the mw , alſo if the greater number be 
:dded to the ſquare of 'theleffer , the two ſums ſhall 
be ſquare numbers whoſe roots are expreſlible by 
rational or ttue numbers z-{ fraQioms heing admitted 
Or MUNRer, Pe en nt ne prog rien nets To arte; 
Anſwer, iT and 35. ' 
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T he prof. | Eck » Toe 


The ſquare of 55 (the greater tumber)},_, 
"= — ons REBATNINRE o {7 
To which adding the leſſer number — —; 


The ſam in its leaſt terms will be— Iu» ſq 
” Which is a ſquare number whoſe rooty , :: iy 
je-moroagerer eh — 

Again , the ſquare.of 5% (the leſſery _.. 4 
number ) i———— _ ng 

To which adding the greater num-\ _. 
ber- —_ > ON : pms A © 

The fam inits leaſt terms will be— 2 - 

Which js a- ſquare number whoſe root . a 
i rr emer reg eros ber? Bis- 


 Alfo the ſaid numbers 5% and ;+ are one to theffl q1 
other as 2 to 3 , wherefore the queſtion is ſolved, 
Which numbers 75 and 5 are found out by thiff is- 
following. | 


T heoreme. 


If the fraQtion 4 be divided into any two parts; te 
either of thoſe parts being increaſed wich the ſquare of 
. the other part ſhall give a fraRion having a rationa 
ſquare roor, be 
Wherefore by dividing + into the two fraRion 
7% and 55, which are in the preſcribed proportion 
of 2 to3, thoſe fraRtions will ſatisfie the conditions in 
the queſtion propounded. Other pairs of fraion 
{ as many as one will) may bealſo found out to an- 
{wer 


hap. ID, Queſtions. 49t 
ſwer the queſtion, ſo cheſe two fraQtions +24 4nd 
$23 will anſwer the queſtion , and are tound ouc 
- Pwitbout extraRing any 'root , bur the manner of 
Pfnding them out exceeds the 6kill of a vulgac arith- 


Umctician, 


9,eft, 75. To find three numbers, ſuch that the 
ſquare of any one of them being added to the other 
two numbers, .the ſum of ſuch addition ſhall be a 
{fquare oumber, wiſe root js a rational number, 
Anſwer, 1 , *, and *+. 


The proof. 
Shiwa the ſquare of rhe firſt number 1 


| To which adding the ſecond and andy 
K numbers * and 5, the ſum will be —— 4 
Which 54 ſquare number whoſe band Þ 
is - 
Secondly, the ſquare of the _—_ 64 
number '+ | 
To which rdding the firſ and third. 
numbers x and *5, the ſum in its leaſt ** 
i; terms will be ——— ——————— 
ol Which is a ſquare number whoſe root is—=- 
uy Thirdly, the ſquare of the third num- Y: 7 OR, 
ber 3 IS———— CES 


ul To-which adding the firſt: and ſecond $ 
282 


ng numbers 1 and © the ſum'in its leaſt terms 
il will be A 
uy Which is a ſquare number whoſe roory, ,. "= 

n-W 1; 

" | : Where. 


$— --- . , Y— —- i. -_ —_ e—_—wnept oo o—_—_—— 
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herefore. ic is manifeſt chat: the three numbers 1. 
: and 14 will, ſatisfie the. conditions in the queſtion 
which may be folvedalſo by other numbers, but thef] : 
manner of.findipg them out Lleaye as an exerciſe wh 


the A/gebriciane 4:1: na 

hi 
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| CHAP. | Xl. 4: "2" —_ 
| Of Sports and Poftimer. 

Probl, | 

d 

To diſcover Ws which Py one « ful hive T8 

wind, without requiring him to reveal « ants of t 

that or any pred Whatſorver. ; 


A Frer any: one hath thought upon a number at 

pleaſure, -bid him double ir, and to thac double: 
bid him add any ſuch even number which you-pleaſe to 
aſlign , then from che ſum of: thargddicivn; let ;him: 
reze& one half, and reſerve the. other half : Laſtly, 
fals this half did bim-to ſubtraR the number; which 
he firſt thought upon; then. may. you boldly'reli/him 
what number remaineth in his mind, after that 'ſubs' 
craQion .is made, for it will alwayes be half: the 
number which you aſſigned bim to add,” 1 

For example , ſuppoſe he thought upon 6; the 
double thereof is 1.2, to which bd im add ſomeeyen 
number at your pleaſure, ſuppoſe 4, ſo will the ſum 


be 


ry 
o 


be 


Mn. 


4 


he 


be 16, whereof the thalſis 8, from:whichif he fab- 
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traR 6, (the number firſt fhought on): the remainder 
js 2, (to wit, balf the number 4, which was by you 


Wh aſſigned to be added); which remainder you diſcover, 
- if notwithſtanding all the, operation was performed in 


his mind; without his making known of any number 


|| 2s aforeſaid is not of neceſſity , bu only to avoid a 


fraction which will ariſe by taking che half of an odd 


number, - 
Thereaſon of the Rule. © 


If_co the double of any number (which, number for 
diſtinRion' fake 1 call tbe firſt ) a ſecond: number be 
added, the half of the; ſum muſt neceſſarily. conliſt of 
the ſaid firſt number, ;ang} halt the ſecond, therefore 
if from the ſaid balf ſum.che.farſt ngmber be ſub:rac- 
ed , . the remainder_myſt. of necellty be half of the 
ſccond number which was added. - 


. Probl... 2. 


T wo numbers, tht one evin end the other odd , bring - 
propounded unto two. -perſons , to the end the) woo} 
( out of Jour feht) ſeverglly cbuſe one of thoſe $N10- 
bers ;, to diſcover which:of theſe numbers each perſon 
ſhall have chiſem 


Suppoſe you have proponnded unto Peter and 7chy 
two numbers, the one even and the other odd, as 10 
ard 9g, an4 that each of choſe perſons is to chuſe one 
of 
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of the ſaid numbers anknown to you,” Now t6 
diſcover which number each perſon ſhall-bave choſen, 
you muſt rake two numbers, the one even and the 
other odd, as 2 and 3, then bid Petey multiply thar 
number which he ſhall have choſen, by 2; and cauſe 
?ohn to multiply that number which he (hall have 
choſen by 3 ; that done, bid chem add the two pro- 
duRs together, and let them-make known the ſum to 
you, or eſe demand of them whether che ſaid 'fam be 


your to diſcover it, by bidding them to take the half 


ſam be even or odd , you do obtain the principal end 
to be aimed at, becauſe if the ſaid ſum be an even 
number, then infallibly he tht multiplied his number 
by your odd 'number (to wir, by 3 ) did'<huſe the 
even number;- (to wit 10) bt if the faid ſam hap- 
-pen to be an odd number, then he whom you'cauſed 
ro mnltiply his nuſpber & Roo odd number, (to wit, 
by 3 ) did infallibly chute'the odd number, {to wit, 
Mm example, if Peter had made choice of 10, and 
[8 9, ſuppoſe you willed Peter ro multiply his num. 

er 10 by 2, and 7oþx tomwkiply his number g by 3 
the produQts will be 20 and 27, whereof the ſum is 
47, which being an odd 'number , you may thence 
conclude that John whom you cauſed co multiply his 
number by 3 did chuſe the odd number 9; and-there- 
fore Peter did chuſe 10, But if you had willed Joby 
to have multiplied his number g by s, and Peter 
ro have multiplied bis number 10 by 3, the produRts 
would bave been 18 and 30, whereof the ſums 48, 
which is an ever\ number, from whence you may infer 
that he that multiplied his number by z di&chuſe the 
even 


even or odd, or by any other way more ſecret endes.. 


of the ſaid ſum, for by knowing whether the ſaid N 
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even number, and therefore Peter had choſe 10, and 
john 9. PIN | 


' Demonſtration. 


The reaſon of the ſaid rule is very eaſie, and de- 
pendeth principally upon the 28. and 29. propoſici. 
ons of the gth.. book of Exclid; for one may infer 
from the 21. of the ſame book, that aneven namber 
multiplied by any number whatſoever produceth an 
even number , but an odd number is of a differenc 
nature,. for if it be multiplied by an even number the 


product isan even number ( by che faid 28, propoſt- 


tion) and if it be multiplied by an odd number the 
product is odd, ( by- the fajd 29. propoſition. ) 
Therefore if in making this ſport it happeneth that the - 
even number be muſtiplied by your odd number, both 
the produGRss ſhall be eyen, and conſequently the ſum 
ſhall be infallibly an even number ( by the ſaid 2r- 
propoſition. ) But if it happen that you cauſe the odd 
number to be multiplied by yonr odd number , thac 
produ& will be odd, and the other produR eyen, 
therefore the ſum of theſe two produGts ſhall be an 
odd number, (-as C/avizs bath demonſtrated upon the 
23. of the- gthi' of Fachid,) 
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 Appendialfl ( 
© Probl, 3. PRs 
A tertain number of diftinfl. things being propound: 
to diſpoſe them in ſuch an order, that caſting awz 
 alwaJes the ninth or. the: temth.,, or. any other th 
ſoall .e aſſigned , nnto, 4 certain number, th.ſe ve 
.  maining ma). be {uch a were firſt intended 16. 


left. {0 nh | $124 4 ' I9Y 
LOBOS 19 HALSS 101 vi bobbin 4: 
| This Prob'em is, uſually propounded in this: manner] 7 
| viz... fifteen Chriſtians; and fifteen Tanks being at; Sell 7 
in one and the ſame. Ship ina terrible torm, ; and-wheſ 77 
Pilot declaring a neceflity of caſting. the, one half, off *- 
} thoſe. perſons into the, Sea, thar the! ceſt; might, el (pe 
[ ſaved, they all agreed.char. che perſans ta be calt away th 
ly . Ahovld beſet ouch ; lot after this; mariner, v.;.th 61 
thirty perſons ſhould be. placed in 8 round form like af ft 
Ring,, and 1tben, beginning to count ati. one;of.cheſf} | 
Paſſengers , and. proceeding circularly ; every ninbll | 
perſon ſhould be' caſt into the Sea, until of the th.rt5 
perſons there remained only fifceen, . The .queſiiqnis, 
how choſe thirty perſons oughe to be placed, that theſſ 
_ lor might iofallibl je upon the. fifreen Twrks,' andil tl 
not upon any of the hftgen: Chriſtians? For the moreſÞl ti 
eafic remembring of the rule to refolye this queſtion el 
1 ſhall preſuppoſe the five vowels, a, e, 5, o, #, toffl '6 
ſignitie five numbers, to wit, (4) one, (e) two, (6) £ 
three, (o) four, and (x) five, then will the ruleitY \c 
ſelf be briefly comp:ehended in theſe two following t 
verſes, 3 
e 
From numberi aid and art, f 


Never will fame acpart. 


Chap; i | hd. Pa aſtinis. _ ':: 


* [ſhn'whichverſes you pally to <ougs the 
_ with bite 6 corr pn 7 
, and then beginni + jt Eyre urge » 2 
_— (in-from ): onl that  'Chriftiansare 
to be placed together , "next unto tliem, the vowel » 
(-in am) fignifiech rbiar five Ts Hari bw be, placed , 


Inilike' inanner e: (in bers ) bh 2 Chriſtians , .4 
(in'ald) 1 Tak... s (in aid ) $ Chriſtians, 'a (in 
and )''1 Turk, a (ih art) x : Criſtian, « (in'ne) 
2\Twrkr, e(in ver) 2 Chrif bſtians, $.(in will) 3 
Twhks; « (infame) x Chriftian;e: (in fatne) 2 
Twky; © (i deY 2 Chri ian, 6 (in parc J x 
Tus 


''The inventionf he fd Rule; and ſuch like; de- 
| pendath upon quent - ration, viz. if 
the aumber- br: ob tlons be thiery., ferrhirry figures 


br eyphers''be plae | circnldt1 or "owe ins 
Toe 197208 ſee, * try NO" 
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" poopattehaniepotaooie 
C | «i \ io TYRE 
That done, begin eo count Ar Us firſt; did nid 
the ninth (or what other ſhall be afligned ) by put- 
ting a point or crofs oyer-it, 'thencount forward from 
that which you have marked, and ptace another point 
overthenext hinth, | and concmue to do the ſame, be- 
ginning *gain when--youſhall be arthe end,: (if the 
| are place i wn fine} and paffing over 
thoſe; "whirh 6u-ſhall have aſready worked until 
you have markell-the number: required , as ir- the 
example propounded, until you have marked fifteen, 
for hy alt the eypliors marked ſhall be choſe which 
K k gu 
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muſt be caſt -awdy,.and the otl.er*, thoſe which ſhall 
remain,: Hence it is evident, that it you obſerye how 
'thoſe cyphers whithare marked, 4: e diſpoſed ampngſt 
thoſe. which are:ndr-marked ,; you' will eafily make a 
rule tor any number-whatſoever, -:\+ 12d 4 
_  By4this 1nventidn ( as ſome. dg conjecure;) ;the 
famous Hiſtoriari;Foſephu the ew; preſerved bis: llift 
very-ſybtilly, inthe Cave whether ;himſelf and; farty 
of his.Countreymen) had: fled , from ihe. furious !and 
cofiquering Romans, "at the Seige of fotapata;. for his 
ſaid Conntrymen.baving moR wickedly reſolved; to 
kilj one another ,: rather then yield tocheir engqies, 
he at lenpth ( when no 7 that he covld nfe 
would'diffwadethem from ſo horri&anaR:) :preyailed 
with them co.executetbeir trogical deign by lot;j.;and 
ſo:by belp' of the, aforeſaid. artifice,, (as.. we miy 
ſuppoſe ), himſelf with one- ozher; perſon, onJy- re- 
mairing alive, after the reſt were iphumanely, mug. 
thered, they agreed to put an end to the lot, and 
thereby ſave their lives. This ſtory you may ſee 
at large in the fourteenth"Chaprer' of "he third 
\ book of the Hiſtory of 7oſezhws of the Warrs of 
the: Jews. 1 01 £04} 1010509 (17% n) ery. 2.2807 


6. G Ss. £0 4's 19010 Jall id 3 I:1:3101 $173 
ron > 1137 1::Probls; ge cont 1 2G 6 att 
| 235 box 15.415, av 7 124088 260 
Aany numbers which proceed from 14 or: anity: in:4 
', pregregſion, accarging | to the ;natwiah: arder of unm- 
bers, \\{u6h;; 451 4heſe',11,"24 $534} 35-6426) 
| . bring placed ina round: forw like: e Ring 110 difrentr 


»hich of thoſe numbers any one ſhall have thought &p0#» 
| | | io Sy 


| Let any . multitude of numbers. in_ the aforeſaid 
progreſſion, 
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ir gre ſuppole theſe 10, to wit, 7, 2: Jo 4; 
5.6. 7. J. 9. 10, be fricten upon 10 ivoty coun- 
ters | "th for Watit 'thereof -upon "167 ſmall pieces' of 
paper”) which imay'berepreſente@bytieſe 16-letters, 
A. B, C. D, EB. F., G. H. K. L.'' vis. 'ſoppoſe 
1'to be writreri upon the counter A,” '2 upon B,” 3 upon 
placed thoſe counters circafdrly 
as you 'ſee (with their. blank faces uppermoſt, and 
Gs ligares PTY Fane" ay NOOrY of the ſpore 


may-the beivet reromndel) leratty one inſt pon 
any number of tinities which doth nor exceed" 10, 
thac*done; bid'"hiln*touch 'one of thoſe coutrers at 


pleaſure, and tothe nuchbet 'on the bitklile of the 


counter. touched) ( which you capriot be ipnorant*of, 
having' noced well the hte of 3 dr A.) add ſecrecly 
in your mind," che juſt 'number of all the 'tobnters, 
and reſerve the Ry then bid"him imapine in his 
_ the countet'touched to bs the number which he 

K k 2 thoughts 
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thought, and oY that counter £p,count backwas ms 
vac) be ſhall. baye made up ;he, eppiddan, whi 
you reſerved, ſo will. bis 1c0opyration infallibly end 
ypon the counter upon.”wh i69..3he number tboughe 
yy! to} EP h the zhoughe or G nd 
for example, ſuppoſe tha 7 4 
that be touched B, x0.wit, 2., .Addzo.2the number 
of. all-che counters, to: wit , .3Q, the ſum will be 
4.2,\then bid bim, to count. unto; 42,. begiani yp 


and going backwards, and eſteeming B to he 
number thoughr, to wit 7, ſowill 8 fallupon A, g ef 
vpon L. 10 upon K, 11 upon H, and fſtly, I 3 Upon at 


the counter G, which being turned up will ſhew 7 
the number thought, » 
The reaſon of thig rule is not difficult to be appre- fy 
hended, two principles being preſuppoſed, the one is | | 
this, to wit, mariy counters or thin whatſoever be. p 
cu 

W 


ing diſpoſed orderly. one after theStHier, in one con- 

tinued line , whether. it be right, r circular, if you 

value or name the firſt counterto'be ſome number of 
unities at pleaſure, and continue to count forward 

according to the natural.,order of numbers, until 
another number be named 'which fatleth upon the laſt 
counter; or if you imagine or name thelaſt counter, 
ro be:the ſame nymher 'of unities -aþ before yyu,puc 
upon the firſt, ard; continne$0;c0nnt backwards 
the firſt counter'; 1ſay;, that.the, ſatne. numberwill be 
named. at the end of both thoſe compurarions;;- for 
example... in theſe 9 letters A.\B.) GD. E.1-F, G, 
H,. K.: if. the letter A be eſteemed xobe 4  and-from 
thence you count forwards -unto K, aceording to the 
racursl order of numbers, the lettar K will 14-opon 
the number 12. Jn like manner, if. you eſteem _— 
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be 4, andeount? backwards from Kto A, the rl 
will NPE fall bpon d ol | 


aig 4600 7918, 9. 16: 31/102 
 A.B.-Ci\Þ,+E, F, GK 
12e18. 10.9. ” 7 Gai! 59'4 


% 


The oi peice is ths, to, hk any. counters. 
being diſpoſedin 8 round manner” ing, if, you. 
eſteem any one of b; Fg yt me, number 
at pleaſute, and then fr0 unter if. you count 
crcularly, until you'end' apon wp counter where you 
began, che number laſt named will be- equal-to the 
ſam of the num $0 of ah ts iy nnters , and:of:the- 
number Mat You ou t. counter 4. for 


Placed ina Cir. 


SZ EW ; 
'#, 
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you. end with D where you. began; ' the nutnber. 17 
whigh is compoſed of 10 and: 7:will neceflarily. fall 
vpon D, forg ( which is the number of letters in the 
circumference beſides D) being added to 7 ( which 
was firſt pug vpor-D). makes'1 67 to*'which xbeing ad. 
ded (becauſe: I doth end as well as begin the cir. 
cumference ). the ſumis x7. .- i. i + 

Now thoſe two principles being preſuppoſed , it 
will pot be difficult to_ apprehend the reaſon. of ;the 
aforeſaid rule in all caſes thar can bappen, for imagine: 
that' one hath thouphe upon '7, or the counter. G, 
then that counter which he ſhall tonch'muſt either þe 


thefime count 'G 'or ſome other” that precedeth, pr, 


followeth 6.” S F.4 Cook. EE 213 Lobnd ot] 
Firſt therefore fuppoling the counter, or nimher, 
ronched to be ths faite with the number thought," the 
cruth of the rulewill be then'erident, for by the pole 
given, he ſhall hegin to orc om the ſame. TG'unto. 
35,-putting 7 upon G, therefore. by the ſecond pre- 
ſuppoſition the number 17 will faſl upon "GEE: 
' Secondly, ' imagine that he touched a counter or 
number following G the number thought, as 
L or 10, then according” to the rule adding 10, 
( the multitude of all the connters placed circularly) 
unio 16 or L, (the counter touched) bid him count 
backwards unto 20 by beginning at L and eſteeming 
Ltobe7, Now becauſe by beginningto count at 'G 
which is 7, and proceeding to copng forward , the If y' 
number 10 will fall opon L, thefefore by the firlt | ©! 


preſuppoſed principle if we eſteem;L to be 7 and I} ti 
count backwards, the number To will infalhbly fall | 
upon G, and then the number 20 ſhall alſo fallupon I tf 

Þ 


the ſame G by the ſecond preſuppoſed principle. 
þ 5 Laſtly, 
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Laſtly, imagine he touched ſome number or 
counter which precedethi + the number ſfovghr, as B 
or.2 ; thenadding 10to 2, you are to bid him coun 
unto 12,' he having firſt imagined B to be the number 
thouphr +7, a of 1x henggts to A, I. K, &c. 
Now becauſe by beginning to count at B which is 2, 
and proceeding to count forward to C. D. &c. tte 
number 7 falleth upon G, Therefore if one imagine 


fl thar'G is 2, and from thence: count backwards to- 


wards'F, FE. &cz thenumber 7 will fall ypon B, ( by 
the' firſt preſuppoſed principle ) therefore when ohe 
afſumeth B ro be 7, and counteth'towards A. L. &c. 
toany afsigned'number, it is in eff=& as much as when 
one imagine:h G to be 2, and counteth towards'F, 
E. &c, unto the ſaid afigned number, for each of 
thoſe computations will end in the ſame point, bur it 
is manifeſt ( by the ſecond preſuppoſed principle) char 
eſteeming G to be 2, and counting towards F, E, 
D. &c. round the whole circumfererce. the'number 
12 will fall upon the ſame G, -- And becanſe G being 
ſuppoſed to be 2, and counting on the ſame coat as 
before the number 7 falls upon. B, therefore if the 
computation be continued onthe ſarne coaſt from B 7 
un:0 12, the number 12 will fall upon the (ame G, vo 
that the praftice of this ſpoct in all its Caſes is fully de- 
monſtrated, | 

Note, that to the number of the counter touched, 
you may not only-add the number of all the counters 
once, /as the Rule direRs) but.twice, chrice or more 
times 2 for example, B being touched, you may cauſe 
vim to.count unto 12 or unto 22, Ort0-32. 42, &c, 
the reafon whereof is evident from the ſecond preſup. 
poſed principle, 2 a FE 

| _.- RW Probl. 
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10, #nto any one , that he may think, upon any one of 


| thooght apon. 


7+ 8. 9. 10s It. 12. 13. 14.15. 16. 17. 18, 
19 20, be written upon ivory counters, (or for 
want thereof upon ſmall pieces of paper ) fowir, x 
upon one counter, 2 upon another, 3-uponathird, 
&c. Then diſpoſe them into pairs as you ſee ; viz, 
ſuppoſe 1 and 2 to be one pair, 3 and 4 to be another 


I e—— 
Te 2|' 
[kt 
4-0 6 
F-7»:...8 
| G% IO 
inte 122 
03-1 
15 1G 
'r 
"I 


pair, &c. and of theſe pairs let any one think upc 
which boſe he pleaſeth. That done, you are to. diſtri- 
bute the ſaid 20 numbers in ranks , in the form of a 
long ſquare, until there be 5 numbers in length, and; 


" 


Many numbers bring ſhewed by pairt, to- wit, twe.by 
theſe pairs at pleaſure , to diſcover the pair that was 


Let 26 numbers, ſuppoſe theſe, 1. 2. 3, 4. 5+ 6s 


A” - ww rH a = .. «% a wmwiiww 4 cz . om 
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4:in bread, after. this manner, viz. lay' the three 
|| firſt numbers 44..; 2.; and-3, injarank (as you (eeinthe 
i ſecond figure ) . from: A-towards B, then place 4 un- 
| derneath- x,-a0d 5. afcer' 3) (in, the ſaid rank: AB.) 
"|| Again place 6 under 4, and 7 after 5 (inthefaidrank 
+ | AB: ): Then place 8 under..6, alſo g. 10-21 on the 
right hand of i4.in the rank C-D;  Againplace: 12 un. 

j| derg; and 13 onthe right handof 2x intherank CD, 
+ || and:14 under 12, - Moreover place 25. 16;.147 onthe 
, | right hand of-12in4berank. n EF, Laſtly, place. :8, 
rf 19. 200atheright hand of 14 in the rank: GH, fo 
1 | will all che numbers he ranked, av you ſee: ingbe Ta- 
[| ble. That done, you are to demand of ;bim that 
}. | thought upon'two- numbers as aforeſaid, inwhat rank 
2 || or ranks the ſaid numbers do happen to be found, viz. 


J 


4 


| —— 


[Teton tr 
18 | I4 | is | 19, | 20 H © We 


QT 0:> 
- 


. 
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in which of the ranks AB,'CD, EF, GH; or in 
"I which two of the faid ranks ; now if he anſwer thar 
"the two numbery which be. firſt, choughr npon are in 
_M the firſt rank -A.B, then 1. and > ſhall be the numbers 
"thought upon; if inthe ſecongrank C D, ;then- 9 and 


1n 0 10 ſhall be the numbers though; if inthe. third rank 
Ws F, then 15%nd 16 ſhall betbe numberschought ;. if 
a © they are in the fourthrank GH, then 19and-20 ſhall 

| be the numbers thought, bur if he ſhall ſay, thac the 
MM numbers 
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numbers tliought are indifferent ranks, . then' you are 
heedfully ro mark the fajid'numbers-1 and 24/0 and 16, Ef 
rs and 16, 19 and 26, which/ nay be called the 'keyi ff « 
ofthe ſport, in regard they ſerve not only. to'diſcover Þ| 0; 
the:rwo numbers thought, * when they are both in'one 
and the ſame rank '( as aforeſaid) biir alſo: when they 
are in two different ranks, for in this/latter cafe, as 
ſoon as ithath becndeclared to you in which two ranks 
the two numbers thought are placed ; you'-muſt 'thke 
the key of the higheſt of. choſe two. ranks, and de- 
ſcendingin a down: righc linefrom'the firlt numberof || ,j 
that key unto the lower: of the ſaid-two ranks, you Þf a; 
ſhill there find one of-the cwo numbers thooghe, and 
vpor: the'right handof the'ſecond: number of. the faid | g; 
key , at 'the ſame diſtance ſidewiſe. from the ſecond f þ, 
number of che key , as one of the numbers thought I g, 
was diſtant from the firſt number of che key, you fl g; 
ſhall find the other number.thought,. ; - fn 
For example, ſuppoſe the two.numbers thought are I ;j 
7 and 8, and thatir ſhaij be declared, unto you that ſ xe 
they are in the firſt-and fourth ranks; take then the Ill (0 
key of the higheſt of theſe ewo ranks, to wit, of the © "7 
firſt, which is x and 2, and deſcending down-right Ill (þ 
from 1 unto the fourth rank, you ſhall there find 8 
one of the numbers though, then ſeek fide-wife on he Il a; 
righe hand of 2 ( the ſecond number of the key 1 
number as far ſeparated from 2, as $8 is diſtant from 
x, and you will find 7 the other number thought, -* 
Again, ſuppoſe he ſaith that the numbers chought 
are in thefecond andthird ranks; take then the key'of 
the ſecond rank which' is'9 and 10, and deſcend 
down right from g to the:third rank/, you ſhall het 
find 12 which is one of-the numbers thought ; = 


* — _— 


nad. £66 Ah 


H_ wy wn_w rn om EL Te. — —_ —_ 


BY” DLAI coy, +  - I OWE SY OO OW 


Chap. 11,” ard Peimer, 507 
ſeek ſidewiſe on the right hand of 10 « the ſecond 
number of the key ) ainamber-as- fardiftant from 16 

as 12 is. from9, 2nd you thall find: 11 \which 1 is the 
pF number thought. SINE 

The reaſon:of this will hoveheteent from a ſerious 
conſideration: of the placing of the numbers accord. 
ing to the rules\. before given;\.for it is thereby evidene 
thatof che numbers coupledewo by two, 'there-can 
never he found more then one pair-in one and the 
ſame rank; and of all the other pairs one number is 
alwayes found in one Fane: RAE the other number in 
another rank. 3; 

Note alſo ,. that: this foork may be praiſed with 
divers perſons at once, {and not only with 20 numbers; 
buc with any ſuch multitude'of numbers which is pro-- 
duced by the multiplicaciort of aty.rwo numbers which 
differ by 1 or.unity4 as 30, 'wh:ch is the produR of: 5 
mulciplied by 6,and 42-whidhis the produRt of the mu 
tiplication of 6. and 7. Thar which is chiefly ro be: 
regarded is the' placing, of, the numbers-in ranks ac-.- 
cording to the, dire&ions; hefore given, and for che" 
more eaſie comprehending of thar order, | havein 
the following Table ranked '30-numbers in their due 
places, whi There compared with the former Table, 

and well viewed, will be a'clearer illuſtration then can: 
be cxpreſ by many no | 
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Probl... 


Th | 


Thre jealon bubends with —S wives, being 9a w 


paſs 


boat 
want of a boarman they are neceſſitared to'vow them 
ſelves ever the river at ſeveral times :' the quiſtion'st 
: 002 theſe. ſx perſons ſhall paſs two 
..-wone of thetbree Wives may be found in the company of 
-"n6en of two wen waleſs be huibaxd be Fang 


= ht over 4 river , do find as the viver fide @ 
w 


They muſt paſs inthis manner, viz Firſt two won 


pak, then one of the  bringerh back the boat and re- 
paſſeth wich the third that done, ' one” of the 
three women 
npon the ground with her husband permittech the other 


| two men to-pals over to find: their wives; then one of 
eth back the boar, and 
taketh the. other man 


the ſaidmen with his wife bri 
placing her upon the _ 
and repaſſeth wich 


; laſtly; the womani'which is 


found with thethree mt .enceech imo the boat, and at 
twice _ ferch over the Cy two women, 


Probl.- 7 To 


I've merry commpunions are tohavee val fraves of 8 Gal- 
| lons of wine , which are ina veſſel containing exattly 


8 Gallons , now to make this equal partition they hs | 


only 1Wvo other empty veſſels, whereof one rk s 
Gallons, aud the other 3 , the queſtion 1s, haw they ſha 
exatltly divide the Winr b thr help of. nk three wr 
ſels only. | 


Firſt, from the yeſſcl which containzth 8 gill 


Agpendix. 


can carry but two perſons at onilt'; and fir 


by two, fo that” 


eth back the boat, and ficting down 


& 


I the 6 gallpns of wine which; are within the veilel of 8 - 


Chap, Il, 


I within it; 'thardone, let the-2 pations 


be poured into the empty veſſel of three, ſo there will 


[remain 2 gallons within the veſſel of 5. Then let the 


3 gallonswhichi.are wichin tlie veſſel of:3 be-potired 
into the veſſel-of 8, which-will now-have-6 


| | ns which are in the 
veſſel of 5, be put into the empty veſſel of 3, thenof 


; | fill again the five, and from thoſe 5 pour out one gal- 
; Jloninto- the veſſel of 3, which-wanted: only one'gal- 


lon to fill it, ſo-there will remain exaQly 4 gallons 
within the-veſlel of 5, and g-pallons within the'other 


two veſſels. This queſtion may be reſolved in another 


way, bur'Leave that as anexerciſe to the wit of the+ 


: Eivgenious Reader. 


Now albeitiat firſt fight jy-may be thopphe by ſome, 
that the two laſt mentioned Problems cannot be reſol- 
ved by any certain rule , butenly by many rials; :yec 
by infallible argumentation and diſcourſe, the ſolution 
of thoſe queſtions may be found out or elſe the impoſ- 
ſibility of them, if by chance they ſhould have beer 


propounied itnpoſsible . 35 the moſt ingenious Gafper 


il Bacher hath manifeſted ina liccle Book in the Frexch 


Tongue, intituled Problemes pluiſans & detrbbab les qui 
ſe font par les nombres, from which Book | have ex- 


© rated the Contents of this Chapter, | 


Soli Deo Gloria.” © 


ERRATA. 


and Paſtimes. 50g 
\FYardis fullof wine , let 5 gallons be poured into the 
empty veſlel of 5, and from this veſſel (o filled let 3 
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